
ED 196 400

AUTHOR
TITLE

INSTITUTION
SPONS AGENCY
REPORT NO
PUR DATE
CONTRACT
NOTE

RUBS PRICE
DESCRIPTORS

DOCONENTtESUME

IE 000 942

Goclowski, John C.: And Others
Digital Avionics Information System (DAIS) : Life
Cycle Cost Impact Modeling System Reliability,
Maintainability, and Cost Model (RMCM) -- Description.
Users Guide. Final Repert.
Dynamics Research Corp., Wilmington, Mass.
Air Force Human Resources Lab., Brooks AFB, Texas.
AFHBL-TB -79-65
Aug 80
F33615-75-C-5218
168p.; For related documents, see ED 172 830 and ED
175 418.

MF01/PC07 Plus Postage.
Aviation Technology: *Computer Oriente0 Programs;
*Data Bases: Equipment Maintenance; Information
Systems: Input Output Devices; *Life Cycle Costing;
*Mathematical Models; Military Organizations:
Reliability

ABSTRACT
The Reliability, Maintainability, and Cost Mod1

(RMCM) described in this report is an interactive-mathematical no
with a built-in sensitivity analysis capability. It is a major
component of the Life Cycle Cost impact Model (LCCIM)0 which was
developed as part of the DAIS advanced development program to be used
to assess the petential impacts of the DAIS concept of avionics
ntegratien cn system support requirements and life cycle cost (LCC).

This guide for RMCM users contains all information needed for users
to with the RMCM computer program from a computer terminal.
included_are descriptions of the RMCM functions and capabilities, as
well as each cost element which it covers and its associated
equations: instructions ter preparing input data files; a description
of the input data format for the cost model data bank; an explanation
of ''he interactive procedures to be used on the computer terminal:
and examples cf the RMCM batch mode printed outputs. The appendices
contain RMCM input cost elements and sources, specific cost element
equations, and a list of acronyms. (Author /CHC)

* ********* **** ************ ** ***** *** * *********
Reproductions supplied by EDRS are the best that can be made *

from the original document. *
************************ ******** ******* *************** *



JinIRL- -79-65

DIGITAL AVIONICS INFORMAMON SYSTEM (DAIS):
LIFE CYCLE COST IMPACT MODELING SYSTEM

RELIABRrIY, MAINTAINABILITY, AND COST MODEL
(RMCM) DESCRUPTION

Users Guide

By

John C. GoelowsU
John M. Glacier
Robert H. 'Kistler

Marjorie A. Bristol

Dynamics Research Corporation
60 Concord Sheet

Wilmington, Masa:who:sem 01887

H. Anthony Baran

LOGISTICS AND TECHNICAL'IRAINING DIVE1ON
Wright.Panersor: Air Force Base, Ohio 454,33

August 1980

Final Report

Approved for public release; distribution unlimited.

LABORATORY
1

AIR FORCESYSTEMS COMMAND



NOTICE

When U.S. Government drawings, specifications, or other data are used for any purposeother than a definitely related Government procurement operation, the Government
thereby incurs no responsibility nor any obligation whatsoever, and the fact that the
Government may have formulated, furnished, or in any way aupplied the said drawings,specifications, or other data is not to be regarded by implication or otherwise, as in any
manner licensing the holder or any other person or corporation, or conveying any rights
or permission to manufacture, use, or sell any patented invention that may in any way berelated thereto.

This final report was submitted by Dynamics Research Corporation, 60 Concord Street.
Wilmington, M assachusetts 01887, under Contract F33615-75-5218, Project 2051, withthe Logistics and Technical Training Division, Air Force Human Resources Laboratory
(AFSC), Wright-Patterson Air Force Base, Ohio 45433. Mr. H. Anthony Baran was the
Contract Monitor for the Laboratory.

This report has been reviewed by the Office of Public Affairs (PA) and is releasable to the
National Technical Information Service (NTIS). At NTIS, it will be available to the
general public, including foreign nations.

This technical report has been reviewed and is approved for publication.

ROSS L. MORGAN, Technical Director
Logistics and Technical Training Division

RONALD W. TERRY, Colonel, USAF
Commander

SUBJECT TO EXPORT CONTROL LAWS

This document contains information for manufacturing or using munitions of war.
Export of the information contained herein, or release to foreign nationals within the
United States, without first obtaining an export license, is a violation of the International
Traffic in Arms Regulations. Such violation is subject to a penalty of up to 2 years
imprisonment and a fine of $100,000 under 22 U.S.C. 2778.



SUMMARY

This report is a guide for the user of the Reliability,
Maintainability, and Cost Model (RMCM) portion of the Life Cycle
Cost Impact Modeling System ( LCCIM). It provides all information
necessary to interact with the program from a computer terminol.
The second volume contains a printout of the computer program.

The initial application of LCCIM was directed at determining
potential impacts of the Digital Avionics Information System (DAIS)
concept on system support personnel requirements and life cycle
cost (LCC). It is applicable, however, in the development of any
new system or the 'modification of an existing hardware system.
The RMCM serves as a powerful tool within the LCCIM for conducting
resource requirements, costing, and trade-off analyses. User-oriented,
it accepts input data at varying levels of detail during all phases
of the weapon system acquisition process. Also, the speed of the
interactive RMCM computer program should encourage more trade-off
analyses to be coaducted early in the design process, where cost
avoidance actions are most effective. RMCM data processing takes
into account the interaction between support requirements and cost
parameters. Outputs provide for the increased visibility of cost
drivers and their individual and combined impacts on system ownership.

Included in this users guide are (a) a description of the RMCM
functions and capabilities, (b) a description of each cost element
which it covers, along with associated equations, (c) instructions
for preparing input data files, (d) a description of the input data
format for the cost model data bank, (e) an explanation of the
interactive procedures to be used on the computer terminal, and
(f) examples of the RMCM batch mode printed outputs.



PREFACE

This technical report was prepared under contract no. F33615-
75 -C -5218, "DAIS Life Cycle Costing Study." The report is part
of a series of reports, data banks, and models which constitute
its products. Results of this study, in combination with present
Air Force capabilities, are to provide the means to assess the
life cycle cost impact of the operational implementation of the
Digital Avionics Information System (DAIS).

This research effort was directed by the Logistics and Technical
Training Division of the Air Force Human Resources Laboratory at
Wright-Patterson AFB and is documented under Work Unit 20510001,
"DAIS Life Cycle Costing Study." It was performed under Air Force
Avionics Laboratory program element 63243F, "Digital Avionics Infor-
matLn System," Project 2051, "Impact of the DAIS on Life Cycle
Costs." Project 2051 is jointly sponsored by the Air Force Command
(Air Force Human Resources Laboratory and Air Force Avionics Laboratory;
and the Air Force Logistics Command. Contract funds were provided by
the Air Force Avionics Laboratory. Tne DAIS program manager is Mr.
Terrance A. Brim. The Air Force Human Resources Laboratory project
scientist is Mr. H. Anthony Baran. The Air Force Logistics Command
project officer is Captain Ronald Hahn. The latter two are DAIS
deputy directors. The contractor program manager is Mr. John Coclowski.
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RELIABILITY, MAINTAINABILITY, AND COST MODEL USERS GUIDE

I. GENERAL INFORMATION AND APPLICATION

1.1 INTRODUCTION

The Reliability, Maintainability, and Cost Model (RMCM)
described in this report is an interactive mathematical model with
a built-in sensitivity analysis capability. It is a major component
of the Lite Cycle Cost Impact Model (LCCIM). The LCCIM was
developed as part of the Digital Avionics Information System (DAIS)
advanced development program to be used to assess the potential
impacts of the DAIS concept of avionics integration on system
support requirements and life cycle cost :.CC). It was designed
to be applicable to any new system and, be operable early in
the systems acquisition process. To accomplish the assessment for
the DAIS baseline data banks were developed containing parameters
that could be used by a designer to characterize a system's manpower
and other logistics element requirements. The development of these
data banks was accomplished such that they could support an analytic
process to evaluate 3 system's requirements in terms of reliability,
maintainability, and resource requirement parameters. The LCCIM
was designed as a tool lo aid in this process. It was developed
for use by system designers and associated specialists (such as
reliability engineers, maintainability engineers, logistics engineers).

The process incorporates a methodology for:

I. Conducting requirements, cost, and trade-off analyses during
all phases of the weapon system acquisition process.

2. Integrating explicit manpower, personnel, and training assess-
ments in the early phases of the acquisition process and
major system modification programs.

A managerial overview of the LCCIM is provided in AFIIRL-TR-79-64111

The RMCM is a computer program consisting of two models
which can be operated interactively with a computer terminal. They
are (a) the Reliability and Maintainability (R&M) Model [4,51 and
(b) the Cost Model [1 I j. A third computerized model, the Training
Model (TRAMOD), interfaces manually with the RMCM [2,3]. Figure 1.1
depicts the interfaces of the models and their associated data banks.

I Numbers enclosed in square brackets refer to references listed
in the back of this volume.
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The R&M Model is an average value model which aggregates
support demands at the line replaceable unit (LRU), subsystem,
or system level to assess the total resource requirements. It is
used to identify the drivers of high resource consumption and to
determine the impact of changes in R&M parameters.

The cost model applies cost factors to the assessed resource
values generated by the R&M Model and then combines the results
with the other cost elements to estimate LCC. The cost outputs
are presented in selective combination or summary form.

1.2 RMCM DESCRIPTION

The RMCM program consists of two main components- -the
R &M Model and the Cost Model.

Although the development and use of the R&M Model is
explained in depth in other reports [4,51, a brief recapitulation of
the inputs, outputs, and general capability of the R&M Model is
included in this report to facilitate an understanding of its contribu-
tion to the RMCM. However, this Users Guide concentrates on
a description of the cost model and on how the overall RMCM
program functions.

1.2.1 R&M Model Portion of RMCM

The R&M Model operates in conjunction with a computerized
data bank containing historical reliability and maintenance data
gathered from operational systems. The data are made relevant
to new systems by factoring the historical data on the basis of
system and subsystem comparability analyses. Inputs to the R&M
Model include:

The frequency of maintenance actions by subsystem and LRU
for both aircraft and support equipment (SE).

2. Within each maintenance action, data concerning each of
the task events (such as type event, probability of occurrence,
average time to complete, manpower type and skill require-
ments, and SE requirements).

The computed outputs of this model are point estimates on
"expected values" (based on average input values rather than on
peak resource demands or operational "constraints" associated with
the use of the system under examination. Such constraints, for
example, might be caused by queuing or any other nonlinearities
inherent in a "real world" situation. (Consideration of them would
require a simulation model.) The outputs are principally measures
of the average maintenance man-hour resource requirements which
may be expected to result under a nominal set of conditions. These

13
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conditions are defined by system variables such as equipment configura-
tion, equipment design, and/or the system support maintenance coro.-;ept.
The particulars of these conditions are made available to the model
in terms of the R&M input variables. The model uses these inputs
to compute the man-hour resources, SE, and spares consumed to
satisfy the maintenance demands of each subsystem and its LRUs
for both flightline and shop.

The primary purpose of the R&M Model is to provide data
as inputs to the cost portion of the RMCM. However, in a stand-alone
operation, the R&M Model provides a means of analyzing the R&M
impact of changes in various design and support concept parameters.
It employs figures of merit (FOM) to aggregate the data which
can be used to make comparisons of resources required on a total
sytem, subsystem, or LRU basis. The FOMs can also be used to
identify "high drivers" or problem areas of high resource requirements.

The FOM analyses within the model may address, -for example,
maintenance manhours per 1000 flight-hours (measuring design and
support planning impacts on maintenance man-hour resource require-
ments) and service availability (measuring the impact of maintenance
requirements on operational readiness). The basic parameters utied
to calculate the FOMs for each subsystem (broken out for each
shop and flightline m&ntenance task event) are:

I. Probability of occurrence
2. Average time to complete the event
3. Air Force specialty and skill level of required personnel
4. Support equipment

The maintenance action rate for each subsystem is input as mean
flight-hours between maintenance actions (MFHBMA).

By making reasonable variations in any of he foregoing input
parameters, the Model is used to note the effect of, the various
outputs. In this way ..the R&M Model is used alone or in conjunction
with the Cost Model portion of the RMCM to conduct sensitivity
and trade-off analyses. Thus, after high driver items are identified
in terms of resource requirdments, combinations of R&M parameters
can be perturbed to determine the system sensitivities. Alternatives
for achieving reduction in the resources required can thus be identified.

1.2.2 Cost Model Portion of RMCM

The cost model portion of RMCM is an analytical accounting
cost model which computes the LCC of any proposed design for
a system. This accounting model is a structured and systematic
way of adding the cost elements that should be considered when
making LCC estimates. The cost element values are obtained from
a set of equations which models the development, production, opera-
tion, and support costs of tie system. Although the associated data

14
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bases have been prepared for avionics systems, the model can be
easily adapted to any defined system; particularly, military weapons
systems.

The cost model consists of cost elements that have been
chosen to capture all relevant costs associated with investment,
operation, and support of a system. The hierarchical structure of
these cost elements in terms of their contributions to the LCC
categories used to catalog them is shown in Figure 1.2. The sets
of equations that model these cost elements are described in
Section III.

Cost elements are aggregated by a major cost category struc-
ture best suited for comparing LCCs. There are three principal
cost categories.

I. Nonrecurring
2. Recurring
3. System disposal

Note that system disposal is, by definition, a nonrecurring cost.
It is useful, however, to break it out and consider it separately.

The equations for the LCC structure that constitute the
cost model portion of the RMCM are described in Sections II (higher-
level cost categories) and III (lower-level cost elements). Included
in Section II is a description of the capability within the RMCM
to apply the "time value of money" theory in terms of inflation
and discount rates to the LCC categories. Section 11 also describes
the general assumptions inherent in the model.

1.3 INPUT DATA BASE

The RMCM requires a data base that contains at least two
data banks: one for the R&M parameters and one for the cost para-
meter data. The parameter files contained in the R&M and cost
data banks are listed in Tables 1.1 and 1.2, respectively.

The choice of values used in these data banks will not be
discussed in the Users Guide. However, a typical table has been
included as Appendix A which lists each cost element by name.
and provides a potential value source for each item.

Four data bank files, consisting of two sets of cost and R&M
data, were developed for the DAIS application. One set provides
two historical data banks containing system specific R&M data
and cost data for n non-DAIS baseline configuration of avionics
subsystems suitable for a close-air-support (CAS) mission. The second
set provides two theoretical data banks providing similar R&M and
cost data for a mid -1980s DAIS configuration.
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Table 1.1 R &M Parameter Data Bank File Descriptions.

File Name - Type of Data

i. Cross reference-identification code (ID) to work unit
code (WUC) for each subsystem and line replaceable
unit (LRU) weight per LRU, national stock number, and
number of fliop replaceable it (SRU) per LRU.

2. Support equipment - flightline

3. Support equipment - shop

4. Manpower specialty - flightline

S. Manpower specialty - shop

6. Task time - flightline

7. Task time - shop

8. Probability of occurrence of each of the ma ntenance
events - on the flightline for each outcome.

9. Probability of occurrence of each of the maintenance
events - in the shop for each outcome.

10. Reliability of the subsystem measured in mean flight-
hours between maintenance actions (MFFIBMA), and an
H factor that provides the ratio of shop repair actions
to flightline remove-and-replace actions for the LRU.

Table 1.2 Cost Parameter Data Bank File Descriptions.

File Name

1. Recurring cost elements

2. Nonrect,rrinq cost elements

3. Line replaceable unit (LRU) data

4. Subsystem data

5. Support equipment data

6. Depot support equipment d

7. Aircrew data

B. Personnel training data by AFSC

9. On-Off equipment data by AFSC

10. Single value variables for use in various equations

*Formats for these cost data files are given in Section IV.
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These data banks are available as input files to the RMCMas follows.

Call Up Fle Name Data Bank Name

N75DATA Historical Non-DAIS R&M Data Bank FilesCOSTND75 Historical Non-DAIS Cost Data Bank FilesDAIS85 Theoretical DAIS R&M Data Bank FilesCOSTD85 Theoretical DAIS Cost Data Bank Files

More detailed discussions of the basic DAIS data banks andtheir development are available in other reports (6-81

When developing new R&M data banks for another application,users of RMCM should refer to the Di.tal Avionics InformationS stem DAIS Reliabilit and Maintain bilt
It provides the ormats for the .

parameter input dafiles. That technical report should also be used when operatingthe R&M model portion of the RMCM in a stand-alone mode.

The formats for preparing the cost parameter input datafiles are contained in Section IV of this volume.

1.4 RMCM OPERATION OVERVIEW

The interactive RMCM program performs five major functions.

R&M computation
2. Cost computation
3. Output

R&M perturbation
5. Cost perturbation

After preparing the R&M data bank and the cost data bank(as described earlier in this section), the user employs a combinationof the functions listed above to exercise the model in one of severaloperational modes.

The simplest mode of operation is the basic computationof R&M, cost, and output parameters as shown in Figure I.3. TheR&M output parameter values and cost factor values from the costdata bank are used as inputs to the cost equations, All cost outputsare then calculated and made available to the user through theinteractive terminal or through the batch print program.

To study the sensitivity of an R&M parameter on LCC, theuser may alter an R&M file and create a second "perturbed" R&Mfile. The cost equations are then evaluated for both configurationssimultaneously, with comparativm outputs available to the user throughthe interactive terminal and the Z-scitch print program. The functionalflow diagram is shown in Figure I.4 for this mode of operationwhen the R&M perturbation function is added to the basic computation.
8
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Figure 1.4 FtiVICIW flow diagram: bask computation with R&M pa rbatlon.



Similarly, it is possible to vary only cost parameters in certain
trade-off analyses. The functional flow diagram is shown in Figure 1.5
for this mode of operation, such as when the cost perturbation
function is_added to the basic computation functions. Though no
new cost file is created, the user may modify any variable from
the cost data file, any output from the R&M computations, or any
combination of both prior to calculation of the cost outputs. As
before, comparative outputs are available through the interactive
terminal or the batch print program.

Finally, both the R&M and the cost files are perturbed when
performing sensitivity and trade-off analyses. The functional flow
diagram is shown in Figure 1.6 for the mode of operation when
all five functions are used. The perturbed outputs reflect the combined
effects of changes in both R&M and cost values relative to the
base (original dolt]) outputs.

As shown in the functional flow diagrams, the R&M and
cost input files are external to the interactive program. These files
must be prepared and cataloged prior to using the model. If an
R&M parameter is perturbed, a new R&M file is created. This file
may be cataloged by the user after the interactive session if additional
use with the R&M model is desired. Two interface files are also
created by the interactive program, one for each set of costs to
be compared. These files should be cataloged for later use by the
batch print program. A detailed discussion of the cataloging procedures
is given in Section V.

1.5 HOST COMPUTER CONSIDERATIONS

The FORTRAN programming language is used. Run on the
CDC - 6601,._ the RMCM operates either in batch or on a remote
computer terminal.
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I1. RMCM COST EQUATIONS AND ASSUMPTIONS

This section describes the general LCC structureof the RMCM. The equations used to aggregate all the lower-levelcost elements that constitute the LCC of a system then are presented.The equations contained in the model that can be used to adjustthose LCC values to account for the "time value of money" theoryalso are explained. Finally, the general assumptions inherent inthe RMCM program are addressed.

2.1 LCC STRUCTURE PARTICULARS

The hierarchical structure chosen to catalog all of the costelements that constitute the total LCC for the RMCM programwas shown in Figure 1.2. The three principal categories are

Nonrecurring costs (initial one-time development and investmentcosts)

2. Recurring costs (annual operation and support costs)

3. Final disposal (gain or loss) costs

The nonrecurring costs are further described by three cost
groupings: research and development (R&D), system investment,and support investment. The recurring costs are further describedby two cost groupings: cost of operation and cost of support. Thesecost groupings, along with disposal, contain all of the basic costelements used to compute the LCC.

The basic cost elements are listed on the right side in Figure 1.2.These cost elements include all of those needed to compute theLCC of a system, including those that are not directly applicableto the DAIS design (such as cost of fuel).

The specific equations used to compute the values for thebasic cost elements are described in Section III. The general equationswhich aggregate these lower-level cost elements into the LCC categories
are addressed within this section.

2.2 GENERAL LCC EQUATIONS

The total LCC of a weapon system includes all costs incurredduring the entire life span of the weapon system; that is, fromits conception to its disposal. Three major cost categories are usedto encompass all of the costs that arise during the lifetime of
a weapon system. The LCC equation sums these three major categories.

LCC NRC + RC + CDP
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NRC Nonrecurring cost total using a baseline year value.
RC Recurring cost total using a baseline year value.
CDP Cost of system disposal in constant year dollars of

the baseline year.

2.2.1 Nonrecurring Costs (NRC)

The nonrecurring costs incurred by the initiation of a new
weapon system involve three cost groupings.

I. Research and development
2. System investment
3. Support investment

The R&D cost group, one of the basic cost elements, encompasses
the costs accumulated during the conceptual, validation, and full-scale
development phases of the weapon system life cycle. The system
and support investment costs reflect the initial investment costs
incurred during production and deployment of the system. The non-
recurring cost total, using a baseline year value, is obtained from
the following equation.

NRC CRD CS1 COI

CRD Research and development costs (input).
CSI System investment costs.
COI Support investment costs.

2.2.1.1 System Investment Costs (CSI)

The cost of system investment refers to costs associated
with the production and procurement of the various subsystem elements
required by the new weapon system. This cost group includes values
for program management, initial equipment purchases, and testing
of production units. System investment costs consist of two cost
elements, as expressed in the following equation.

CSI e CPP CPM

CPP Cost of procurement.
CPM Cost of project management.

2.2.1.2 Support Investment Cost (COO

The cost of support investment includes all of the costs associated
with the logistics support requirements of the weapon system. These
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costs reflect the initial investment for necessary supplies and servicesrequired to support the new weapon system. Support investmentcosts consist of eight cost elements, as described in the followingequat ion.

COI = CPTI + CSPI + CDRI + CSEI + CSWI + CJGI+ CFAI + CIMI

CPTI Cost of initial maintenance personnel training.CSPI Cost of spares investment.
CDRI Cost of depot support initial.
CSEI Cost of support equipment initial.
CSWI Cost of software acquisition.
CJGI Cost of maintenance manuals initial.CIMI Cost of inventory management initial.CFAI Cost of new, modified, or additional facilities.

2.2.2 Recurring Costs (RC)

The recurring cost elements reflect the costs generated duringthe operation and support phase of the weapon system life cycle.The recurring costs are computed on an annual basis (RCY) as thesum of the operation (CO) and support cost (CS) contributions. Theseannual values (RCY) are multiplied by the planned inventory usageperiod (PIUP) to obtain the total weapons system recurring costcontribution to LCC for the operation and support phase.Recurring cost per year in constant year dollars is computed withthe following equation.

RCY = CO + CS

CO Cost of operation per year.
CS -Cost of supporting the operation of the weapon systemper year.

Then the recurring cost total using baseline year values is obtainedfrom the equation below.

RC = (PIUP)(RCY)

PIUP Planned inventory usage period (input).
RCY Recurring cost per year in constant year values.
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2.2.2.1 Cost of Operation (CO)

The cost of operation includes the recurring costs that are
directly related to the operation of the weapon system. The cost
of operation is contained in two cost elements as shown in the
following equation.

COP Cost of operations personnel (including their support)
CFL Cost of fuel.

The cost of operations personnel includes the cos t of aircrew
(CAC) and the cost of other operations personnel (COO). The aircrew
costs should include, but are not limited to, salary, personnel, equipment,
and support requirements.2 The COO term aggregates the cost
of paying and supporting such operating personnel as command staff,
security personnel, and other deployed personnel not included in
the CAC and in the on- and off-equipment maintenance staff elements.

2.2.2.2 Cost of Support (CS)

The cost of supporting the operation of a weapon system
includes the cost of the personnel and materials needed t6 support
the deployed units. The type of support required by the weapon
system includes organizational level maintenance personnel and equip-
ment, as well as fully equipped and saffed intermediate and depot
level maintenance facilities. The cost elements included in the cost
of supporting the weapon system operation are given in the following
equation.

CS COM 4 CSM CPT + CSP CDR CSE CSW

CJG # CIM

COM Cost of on equipment maintenance.
CSM Cost of intermediate shop maintenance.
CPT Cost of maintenance personnel training.
CSP Cost of replacement spares.
CDR Cost of depot maintenance.
CSE Cost of maintaining, support equipment.
CSW Cost of supporting the software.
CJG Cost of supporting maintenance manuals.
CIM Cost of inventory management.

The only limitation on what costs to include in this or any cost
parameter is the need for using a value within the study application,
the availability of data, and assurance that costs are not duplicated
between cost lerhents.
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2.2.3 Disposal Costs (CDP)

The disposal costs (CDP) cover the expenses incurred, aswell as ilny income derived from the 'termination of a weapon systenat the end of its economic life. For example, these costs wouldinclude salvage value as well as such costs as "moth ball" storagebut are treated as a one-time cost. This CDP term is a basic costelement input as an aggregated cost value.

2.3 TIME VALUE OF MONEY-

The values obtained for LCC from the cost equations arein constant year dollars. These constant year dollars are computedusing base year cost values that have been input in the data base.The user interactive mode of RMCM operation allows the computationof LCC to be adjusted to consider the future value of money. Twoadjustment factors are provided whereby LCC can be computedas a function of average inflation and/or average discount rate.The equations for computing adjusted LCC are given in Figure 2.1.The three principal cost categories (RC, NRC, and CDP) are eachmultiplied by an annual adjustment factor (AAF) to obtain the valuesnecessary to compute an LCC adjusted by the time value of moneytheory.

The term AAF is derived from two expressions commonlyused to handle inflation and discount rates. The first provides aninflation adjustment factor which converts a proposed expenditurein a future year using a base year cost to the dollar cost at thatfuture year. The expression used for the inflation multiplicationfactor to obtain future cost is given by (I + IR)t.

Scostfuture + IR)tcost (I

IR The inflation rate.
t The number of years after the base year.

The second factor converts the dollar value at the futureyear into the present dollar value of the base year based uponan average discount rate. The present dollar value represents theamount of money the Government would have to put into an interest-gathering account to have the future dollars available for expendituresoccurring at the end of t years. The expression used for this "returnon investment" multiplication factor to obtain future costs frombase year costs is given by t.

I +DR 3
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' LCCADJ(T)
LIFE CYCLE COST ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES OVER

YEARS(T), WHERE (T) IS THE NUMBER OF YEARS AFTER THE BASE YEAR OVER

WHICH THE COSTS ARE TO BE ADJUSTED
LCCADJ(T) = NRCT(T) RCYT(T) CDPT(T)

WHERE:
NRCT = NONRECURRING COSTS ADJUSTED FOR INFLATION AND/OR

DISCOUNT RATES FOR PERIOD (T)
RCYT = RECURRING COSTS PER YEAR ADJUSTED FOR INFLATION AND /OR

DISCOUNT RATES FOR PERIOD (T)
CDPT = DISPOSAL COSTS ADJUSTED FOR INFLATION AND/OR

DISCOUNT RATES FOR PERIOD (T)

NRCT(T)
NONRECURRING COSTS ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES

FOR PERIOD (T)
NRCT(T) t SUM(T) (AAF(T) 0 NRC/DPT (I1(T)))

WHERE:
AAF = ANNUAL ADJUSTMENT FACTOR FOR INFLATION & DISCOUNT RATES
NRC = NON-RECURRING COST TOTAL USING A BASELINE YEAR VALUE

DPT = DEVELOPMENT & PROCUREMENT PERIOD OVER WHICH THE NRC

OCCURRED
I(1)(T) THE INDICATOR FUNCTION USED TO SET THE LIMITS FOR

TIME PERIOD (T);
FOR NRCT(T), I1(T)z 1 WHEN OCT<OPT, AND IS 0 OTHERWISE

'RCYT(T)
RECURRING COSTS PER YEAR ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES

FOR PERIOD (T)
RCYT(T) o SUM(T) (AAF(T) ° RCY(T) ° (I2(T)))

WHERE:
AAF ANNUAL ADJUSTMENT FACTOR FOR INFLATION & DISCOUNT RATES

RCY = RECURRING COST PER YEAR IN CONSTANT YEAR DOLLARS

I(2)(T) THE 'NDICATOR FUNCTION USED TO SET THE LIMITS FOR

TIME PERIOD (T);
FOR RCYT(T),I2(T)t 1 WHEN DPICN=DPT+PIUP, AND IS 0 OTHERWISE

CDPT(T)
DISPOSAL COST ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES

FOR PERIOD (T)
CDPT(T) = SUM(T) (AAF(T) ° CDP/POT 0 (I3(T)))

WHERE:
AAF = ANNUAL ADJUSTMENT FACTOR FOR INFLATION I& DISCOUNT RATES

CDP z COST OF SYSTEM DISPOSAL
POT = PHASEOUT TIME PERIOD FOR DISPOSAL
I(3)(T)-t THE INDICATOR FUNCTION USED TO SET THE LIMIT

TIME PERIOD (T):
FOR CDPT(T), I3(T)t 1 WHEN DPT+PlUP<T<zDPT4.PIUP4.POT

AND IS 0 OTHERWISE

Figura 2. Equation for computing adjusted life -el cost.
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AAF(T)
AVERAGE ANNUAL ADJUSTMENT FACTOR FOR COMPUTING INFLATION AND DISCOUNTVALUE OF MONEY FOR YEAR (T)
AAF(T) = :((1 +IR)/(1.4R)) " (T-1) ((1 4.1R)/(14DR)) MG T) /2WHERE:

IR = AVERAGE INFLATION RATE
DR = AVERAGE DISCOUNT RATE
T = THE NUMBER OF YEARS AFTER THE BASE YEAREXAMPLES ARE:

(1) WITH DR=0 AND IR= TO THE ANTICIPATED AVERAGE INFLATION RATE, THERESULTANT ADJUSTED LCC EQUATION CONVERTS A FUTURE EXPENDITURE TOTHE DOLLAR VALUE AT THE FUTURE YEAR USING THE BASE YEAR DOLLARVALUE AS A REFERENCE; (INFLATION ADJUSTED VALUE)WITH DR: THE ANTICIPATED AVERAGE DISCOUNT RATE FOR MONEY ANDIR= 0, TEE RESULTANT LCC OUTPUTS CONVERTS THE DOLLAR VALUE AT THEFUTURE YEAR INTO THE PRESENT VALUE OF THE BASE YEAR WHICH WILL BECALLED THE "DISCOUNTED COSTS"
WITH DR AND IR EACH BEING GIVEN A VALUE, THE RESULTANT OUTPUT WILLBE THE "PRESENT VALUE COSTS."
WITHOUT AAF AS MULTIPLIER OF NON-RECURRING & RECURRING COSTS OFTHE LCC EQUATION, THE RESULT GIVES THE UNADJUSTED (CONSTANTDOLLAR) COST VALUES

Figure 2.1 Egon ion for cornputinN adjusted lima cycle cost (concluded).



costfuture cost present

DR The average discount rate.
t The number of years after the base year.

These two expressions assume that the future expenditure
occurs at the end of t years. In actuality, the cost would be incurred
throughout the year. Therefore, the annual adjustment factor given
in Figure 2.1 was developed which combines these two expressions
and uses an arithmetic mean over the year. The user of the RMCM
interactive routine has the options of using one, both, or neither
of the IR and DR factors to complete future costs from base year
cost values.

See Appendix B for a detailed explanation of the cost element
equations of the RMCM.

2.4 GENERAL ASSUMPTIONS OF THE RMCM

The following general assumptions are inherent in the RMCM.
Any other specific assumptions and the justification for their use
are presented with their relevant cost element equations in Section III.

1. The model considers a uniform level of system (aircraft)
activity (such as flying hours) at each operating base.

2. The spares stock level and pipeline quantities ore computed
to subpart the peak level of system (aircraft) activity, peak
base flying hours (PBFH), rather than any incremental buildup.

The model specif cal' computes only those logistics support
costs associated with the weapon system, subsystem, and
LRU indenture levels. Components below LRU level (such
as SRU) are derived through implicit consideration of their
reationship to the repair of a given LRU. For example,
average costs of SRU spares are computed based on the
failure rates of the I_RUs.

There are three levels of repairs exclusive of condemnation:
(a) on-equipment repair at base level, (b) repair at the inter-
mediate maintenance activity (IMA) on site, and (c) repair
at the depot. The decision to ship foiled LRUs to the depot
is made at the IMA upon receipt and inspection of the equip-
ment, and this probability is obtained from the R&M model.
Items deSignated for depot repair provide the source of the
LRUs' and SRUs for condemnation.

Air bases are assumed to be identical with respect to main-
tenance manpower levels and consumables.
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6. Air bases are assumed to be identical in the RMCM with
respect to facilities.

Any specif ed number of base level repair locations or depot
repair sites are allowed. However, the recurring depot repair
cost factors are predicated on average values for one centralized
depot repair location.

Air base sites are assumed to be identical with respect to
environmental effects on equipment failure rates and logistics
support.

9. Inventories of spare LRUs are located at each of the bases,
consistent with the demand rate for LRUs at the bases and
the variable depot-to-site resupply time interval selected
for use in the model. In addition, inventories are also located
at the der- consistent with the appropriate LRU demand
rates, resur4:.y times, IMA repair cycle time, and depot repair
cycle time selected for use in the model.

10. Transportation costs may vary for the sites, but a representative
average for overseas and for CONUS sites is employed in
the RMCM for the LRU depot repairs. The cost of regular
resupply transportation to the sites (such as piece parts and
personnel support), which is legitimately a component of
LCC when employed in logistics support,. is excluded from
the RMCM calculations.

I I. Forward supply points are not considered. However, the transpor-
tation cost of depot reparables for overseas sites is computed
in terms of the increased packing and shipping cost, and
the proportion of forces overseas.

12. The relation established for determining the required quantities
of shop SE assumes a man-hour/machine hour equivalence. This
SE demand time supposes that a given piece of SE is occupied
during the elapsed time period equivalent to the mean time to
perform a shop bench check task event; such as the bench
check and repair (W task) cannot duplicate discrepancy (CND
task) or the not reparable this site (NRTS task). However,
the W task event can be reduced by a factor (KTR) to allow
for the repair time portion of the repair process. The down-
.ime for repair of the SE test station is also accounted for
when computing SE utilization and is provided by the R&M
Model.

13. The RMCM assumes that maintenance personnel at the various
bases have the same pattern of skills and need the same
training. In particular, maintenance personnel at the bases
will be a variety of AFSCs in skill levels 3, 5, and 7. They
are assigned to the maintenance events required to support
the subsystems as described within the R&M Model data
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banks. These maintenance personnel perform the direct maintenance
man-hour (DMMH) needed to meet the below depot maintenance
requirements of the deployed unit(s). The indirect maintenance
labor attributable to supervisors, administrative, and supply
personnel is accounted for through the indirect labor cost
terms of the appropriate cost equations.

14. Training costs are computed according to the following concept.
The Air Force trains a cadre of personnel, usually under
contract to the manufacturer. This cadre provides subsequent
training of personnel for organizational, intermediate, and
depot level maintenance. Initial training is considered to
be completed in or before the first year of system operation.
Recurring training costs for organizational and IMA personnel
are based on average turnover rates for each AFSC. Cost
of recurring training for the cadre personnel other than depot
are absorbed in their yearly salaries over the lifetime of
the system. The recurring costs of training depot personnel
are assumed to be in the overhead cost of depot level LRU
repair.

15. Software maintenance is performed only at depot level. The
model user may include the one-time cost of a software
maintenance facility, if one is intended to be used. The RMCM
includes provisions for recurring personnel costs associated
with the software maintenance facility.

16. There is no special provision in the RMCM for computing
the costs of non-maintenance support personnel and their
support facilities (barracks, heat, food, and so forth) other
than as an input term. These factors are provided for in
determining the overhead support cost rate for the maintenance
personnel, however [10].

17. All costs input to the RMCM are in constant-year (now-year
as inputted) dollars. However, the interactive routine includes
a provision to compute and output the LCC cost elements
as a function of average inflation and/or average discount
rate.

18. The reliability parameter values in the data bases are based
on mean flying hours between maintenance actions (MFHBMA).
If a different factor is desired (such as operating hours or
number of sorties), the model can accept this change. For
example, the ratio of this new factor to flying hours con
be multiplied by any subsystem MFHBMA value from the
computer terminal.

The maintenance actions inherent in the MFHBMA variable
include those brought about by (a) discrepancy actions which
cannot be duplicated for both on-equipment LRUs and those
removed to the shop for repair, (b) minor maintenance actions
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performed on the flightline and, (c) the remove-and-replace
LRU actions. The remove actions are representative of the
MTBF for the LRUs that are repaired in the shop. These
repair actions are modeled in the RMCM.

9. Maintenance costs can be computed to include the crsts
of labor for both corrective (unscheduled) and preventive
(scheduled) maintenance at, the base level. However, the RMCM
input data format has been designed for unscheduled maintenance
events, since the scheduled maintenance requirements for
avionics equipment are negligible. Therefore, to use the model
to compute scheduled resource consumption, these maintenance
events most be input as if they Jere corrective maintenance
actions. The reliability value can be computed as a function
of the periodicity of the scheduled action in respect to the
system operational scenario. Maintenance labor costs at the
depot are contained in the average cost per depot repair
of an hRU.
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III. C:TA FILE FORMATS

The operation of the RMCM requires a R&M data bank and
a cost data bank. This document provides instructions to establish a
cost data bank input file only. For instructions Oil how to establish
a R&M data bank, refer to the Digital Avionics Information System
(DAIS): Reliability and Maintainability Model Users uide

The cost data bank is composed of 23 different types of record
cards. The data are preceded by a header card with the data bank
title. Each card type will be described in detail including excerpts from
the RMCM interactive glossary to define the individual data elements.
In addition, a field format table will be provided for each card. These
records have a standard format. The input record format, for the key
fields, is patterned after the R&M Model input data such that columns I

and 2 provide the card type code; columns II through 10 provide identifica-
tion of the equipment or manpower (for example, LRU or subsystem
identifier, SE code, or Air Force Specialty Code (AFSC)); and columns 11
and 12 contain a dashed sequence number for continuation of data
applicable to a specific piece of equipment or AFSC.

The data required in the cost input data banks are assigned
to specific locations on one of the 23 different records in columns 17
through 80. Up to eight data items can be assigned per card with each
data item being allowed eight columns (such as 17-24, 25-32, . . ,

73-80). The data item is always right-justified with any appropriate
decimal point included.

The RMCM does not require that input data cards
be arranged in a specific order.

3.1 CARD TYPE VE ( -I, -2) RECURRING COST EQUATION CONSTANT
VALUES

Recurring costs identified in the RMCM are the operation and
support costs of the weapon system. These costs are computed as annual
current year dollar values and are then multiplied by the peak inventory
usage period (PIUP) to compute the LCC.

The recurring cost equation constant value (VE) cards, with sequence
numbers -1 and -2, provide input space for each of the operation and
support cost equation totals. These spaces are provided as a convenience
for the user who has a value for the equation total and does not desire
to use the lower level terms and the embedded equations to compute
these values. The card formats are provided in Tables 3.1 and 3.2 and
the data elements are defined in Figures 3.1 and 3.2.
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On card VE (- I) columns 17-24 provide space for COO (cost of
other operations manpower). This item is a direct input and is not computed
by the model. Therefore, a value must be assigned to these fields. If
no value is available to the user, and a cost of operations personnel
(COP) is to be computed, column 24 on VE (-1) must be zero-filled
for the model to compute total LCC.

Table 3.1 - Recurring Cost Elements (VE-1).

Column Title Length Type* Justification**

1-2 Card Type 0 (VE) 2 A F
3 Blank

1

-4-10 Equation Category - (RECUR) 7 A L
11-12 Card Sequence (-I) 2 N F
13-16 Blank '4

17-24 COO 8 N R
25-32 CAC 8 N R
33-40 COP 8 N R
41-48 CFL 8 N R .

49 =56 COM 8 N R
57-64 CSM 8 N R
65-72 CPT 8 N R
73-80 CSP 8 N R

*A = alpha, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left

Table 3.2 Recurring Cost Elements (VE-2).

Column Title Length Type* Justification**

1-2 Card T ype - (VE) 2 A F
3 Blank I -

4-10 Equation Category - (RECUR)
11-12 Card Sequence (-2) 2 N F
13-16 Blank 4 - -
17-24 CDR 8 N R
25-32 CSE 8 N R
33-40 CSW 8 N R
41-48 CJG 8 N R
49-56 CIM 8 N R
47-80 Blank 24

*A = alpha, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left
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*COO
COST OF OTHER OPERATIONS MANPOWER INCLUDING COMMAND STAFF, SECURITY,
AND OTHER DEPLOYED PERSONIIL BUT NOT INCLUDING MAINTENANCE PERSONNEL
REQUIREMENTS) (INPUT VE-1,17-24)

*CAC
C67:7 07 AIRCREW (ALT. INPUT VE-1,25-32)

MB i NACB 0 CPA 0 SUM(P) (COA(P) 4 OSCY)
JHERE:
NB = NUMBER OF BASES (INPUT)
NACS= NUMBER OF AIRCRAFT PER BASE (INPUT)
CPA s NUMBER OF CREWS ASSIGNED PER AIRCRAFT (INPUT)
COA r COST OF AN AIRCREW MAN(P) IN WAGES AND ALLOWANCES PER YEAR

(INPUT)
OSCYr OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT)

'COP
COST OF OPERATIONS PERSONNEL (ALT. INPUT, VE-1, 33-40)
COP = CP. -F COO

WHERE::
CAC- CrIST OF AIRCREW
COO= COST OF OTHER OPERATIONS MANPOWER INCLUDING COMMAND STAFF,

SECURITY, AND OTHER DEPLOYED PERSONNEL (BUT NOT INCLUDING
MAINTENANCE PERSONNEL REQUIREMENTS) (INPUT)

*CFL
COST OF FUEL (ALT. INPUT VE-1 41-48)
CFL g NB * ABFH * FC

WHERE:
NB = NUMBER OF BASES (INPUT)
ABFH: ANNUAL BASE FLYING HOURS
FC = FUEL COST PER FLIGHT HOUR ( INPUT)

*COM
COST OF ON EQUIPMENT MAINTENANCE (ALT. INPUT VE-1,49-56)
COM r NB ' "UM(N) MURF(N) * (LLR(N)4BMR(N))

WHERE:
NB = NWIBER OF BASES (INPUT)
MURF: LAECR UTILIZATION RATE BY SKILL CATEGORY(N)

MAINTAINING SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS
LLR = LOADED LABOR RATE FOR SKILL LEVEL CATEGORY(N)
BMR = BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR

FOR REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)

'CSM
COST OF INTERMEDIATE SHOP MAINTENANCE (ALT. INPUT VE-1, 57-64)
CSM = NB 0 SUM(N)(MURS(N)*(LLR(N) 4 BMR(N)))

WHERE:
NB r NUMBER OF BASES (INPUT)
.1,1URS LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAINING

,. ;, SPECIFIC GROUP OF LRUS FOR.SHOP TASKS
.

LLR = LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N)
BMR r BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE FOR

REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)

Figure 3.1 Definition to recurring cost elements card VE.1.
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'CPT

:COST,PFMAINTENANGE-PERSOHNEL TRAINING-- (ALT, `INPUT E*li 65;72)
CPT "s NO7-1SUM(N)((l/PIUP * IRS(N)) l'TCS(N))!.

WHERE
NB±i'AUMBER.--OF -BASES (INPUT)._
TRS=.--AWNUALITURNOVEVRATE OF` AIRMAN IN EACH SKILL CATEGORY

ARD:-IEVELAINPOT).
MU x'WANPOWERATILIZATIOWDY(AFSGAN)-
TCS= COSTOF.TRAINING AN AIRMAN FOR. EACH SKILL CATEGORY & LEVEL
PIUP*- PLANNED INVENTORY USAGE PERIOD'UNPUT)

ICSP-

COST OF REPLACEMENT SPARES (ALT. INPUT VE-11 7
CSP. 7LRURS4 &RUNS

WHEAE: L

LRURSi 'COST iw_LRO REPLACEMENT SPARES
SRURS =.COSTOF SROJEPLACEMENT SPARES.

Figure 3.1

80)

o recurring cost el nu card VE- (concluded).



*CDR- .
COST OF DEPOT MAINTENANCE (ALT. INPUT_VE-2,17-24
-CDRB*SUM(1)(ABFRIPM(I) (D (I)+TC(I))/MFHBMA(M))+ NACB*COS*OHR

-WHERE:-

.NB,.-,,F,NUMBEVOF BASES (INPUT)
ABFH = ANNUAL- BASE FLYING HOURS
PN = PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE

--DEPOT FOR:REPAIR (R&M-INPUT)
. DC- =,,AVERAGE-DEPOT REPAIR COST PER LRU AND ITS SRUS (INPUT)

TC = ROUND TRIP-TRANSPORTATION AND PACKAGING COST PER. ITEM.
MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS
NACB m NUMBER--0E-AIRCRAFT PER BASE (INPUT)
COS = COST OF. OVERHAUL PER SYSTEM (INPUT)
OHR = OVERHAUL RATE -PORTION.OF SYSTEMS. OVERHAULED PER IEAR FROM

EACH BASE (RECIPROCAL OF YEARS BETWEEN SYSTEM OVERHAULS)
(INPUT)

'CSE
COST OF MAINTAINING SUPPORT EQUIPMENT (ALT. INPUT VE- ?,25-32)
CSE = NB * SUM(J) (MSE(J) * CPUSE(J))

WHERE:
NB m NUMBER OF. BASES (INPUT)
MSE m PROPORTION OF THE SUPPORT EQUIPMENT COST USED AS ESTIMATE

OF THE NON-PERSONNEL COST OF MAINTAINING SUPPORT EQUIPMENT
INCLUDING REPLACEMENT PARTS (INPUT)

CPUSE =COST PER TYPE,OFTECULIAR SUPPORT EQUIPMENT (J)

CSW
COST OF SOFTWARE SUPPORT:. (ALT. INPUT VE-2,' 33-40) -.-

CSW m PC SCC
'WHERE:,
PC -L.:SOFTWARE LABOR COST FOR BASE YEAR T
SCC= SOFTWARE COMPUTER COST

CJG
COST OF SUPPORTING MAINTENANCE MANUALS, (ALT INPUT VE-2 41-48)
CJC = (KPJG)(KCJG)(CJGI)

WHERE:
KPJG = FACTOR ESTIMATE OF THE PORTION OF THE MANUALS THAT WILL BE

CORRECTED AND/OR CHANGED EACH YEAR (INPUT)
KCJG = FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE

THE CORRECTIONS AS COMPARED TO THE INITIAL WRITING COSTS
(INPUT)

CJGI m COST OF MAINTENANCE MANUALS INITIAL

CIM
COST OF INVENTORY MANAGEMENT (ALT. INPUT VE-2,49-56)
CIM = RMC SUM(I) (NNII(I)) + NB * SA e SUM(I) (BLII(I))

WHERE:
RMC = ANNUAL MANAGEMENT COST TO MAINTAIN A LINE ITEM OF SUPPLY

(ASSEMBLY OR PIECE -PART) IN THE WHOLESALE INVENTORY SYSTEM
NNII =-NUMBER OF NEW INVENTORY ITEMS WITHIN EACWLRU(I)
NB = NUMBER OF BASES (INPUT)

.SA = ANNUAL BASE SUPPLY LINE ITEM INVENTORY MANAGEMENT COST
BLII = NUMBER OF BASE LEVEL INVENTORY ITEMS PER LRU(I)

Figure 3.2 Definitions to recurring cost element card V- E-2.
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CARD TYPE VE (-3, -4) NONRECURRING COST EQUATION
CONSTANT VALUES

The nonrecurring costs are the research and development
(R&D) and the initial investment portion of the LCC of :,a weaponsystem. The R&D costs are normally accrued during the conceptual,
validation, and full-scale development phases. The initial investment
costs are normally generated during the production and deployment
phases and have been aggregated as system and support investment
costs. The cost of system disposal is assigned to this card type becauseit is considered a one-time expense.

The nonrecurring cost equation constant value (VE) cards,with sequence numbers -3 and provide input space for each of
the system and support investment cost equation totals. These spacesare provided, as a convenience, for the user who has a value for the
equation total and does not desire to use the lower level terms and
the embedded equaiions to compute these values. The card formats
ore provided in Tables 3.3 and 3.4 and the data elements are defined
in Figures 3.3 and 3.4.

There are three items on card VE (-3) or (-4) that- are directinput and are not computed by the model. Therefore a value must
be assigned to these fields:

VE (-3) column 17-25 CRD - cost of research and development
VE (-3) column 49-56 CPM - cost of project management
(VE (-4) column_57-64 CDP - cost of system disposal

For any of these values which are not available, the user must enter
zero in the appropriate field.

Table 3.3 Nonrecurring Cost Elements (VE-

Column Title Length Type* Justification **

1-2 Card Type - (VE) 2 A F
3 Blank

4-10 Equation Category - (NRECUR) 7 N L
1 1-12 Card Sequence (-3) 2 N F
13-16 Blank 4 - -
17-24 CRD 8 N R
25-32 CSI 8 N R
33-40 COI 8 N R
4 I -48 CPP 3 N r
49-56 CPM 8 N R
57-64 CPT! 8 N R
65-72 CSPI 8 N R
73-80 CDRI 8 N R

*A = alpha, N = numeric, X = alphanumeric,
**F = f Ned, R = right, L e left



Table 3.4 - Nonrecurring Cost Elements (VE-4).

Column Title Length Type* Just if icat ion**

1-2 Card Type a (VE) 2 A F
3 Blank I -

4-10 -Equation Category - (NRECUR) 7 A
1112 Card Sequence (-4) 2 N
13-16 Blank 4 -
17-24 CSEI 8 N R
25-32 CSWI 8 N R
33-40 CJG1 8 N R
41-48 CIMI 8 N R
49-56 CFAI 8 N R
57-64 CDP 8 N R
65-80 Blank . 16

*A alpha, N numeric, X a alphanumeric
fixed, R right, L = left.

3.3 CARD TYPE -VI (-I, -2) LINE REPLACEABLE UNIT (LRU)
VARIABLES

The LRU variable cards, VI sequences numbers -I, -2, provide
input_space for those data elements that are required by the RMCM
at the LRU level. In some cases, card input space has been provided
for alternate inputs. These spaces are provided for the user who has
access to the higher level values as opposed to the lower level terms
the model is designed to use. in general, the RMCM searches for the
lowest level direct input values to compute the higher level values.
There are three exceptions to this rule, - UCSRU(I), IC(I), and CALM).
See Figures 3.5 and 3.6 for definitions. N. these values are present,
they override the lower level computations normally performed b
the RMCM.

The RMCM requires that the cost data base contain one VI (-I)
and one VI (-2) card for every LRU defined in the R&M Model data
base that the cost data base being developed must correspond to.

The VI ( -I and -2) cards should be arranged in the same
order as the cross reference cards from the R&M data bank.

a
This will allow for more efficient program operation and make editing
easier for the user. The card formats for VI (-I and -2) are provided
in Tables 3.5 and 3.6 and the data elements are defined in Figures 3.5
and 3.6.
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-ICRD..

COST OF RESEARCH AND DEVELOPMENT (INPUT E-3, 17-24)

SYSTEM INVESTMENT COSTS-.
CSI =015P..+ CPM

WHERE:- . .

CFP = COST OF PROCUREMENT
CPM =-COST OF PROJECT-MANAGE

(ALT. INPUT VE -3, 25-32)

NT (INPUT)

*COI
SUPPORT INVESTMENT COSTS '(ALT. INPUT VE-3t33-40)
COI = CPTI + CSPI + CDRI + CSEI + CSWI + CJGI + CFAI-+ CIMI

WHERE:
.CPTI = COST OF INITIAL. MAINTENANCE. ofrRSONMEL TRAINING
CSPI = COST OF- SPARES INVESTMENT
CDRI = COST .OF 'DEPOT-SUPPORT EQUIPMENT INITIAL
CSEI = COST OF SUPPORT-EQUIPMENT INITIAL
CSWI = COST OFSOFTWARE_ACQUISITION:-
CJGI = COST OF MAINTENANCE MANUALS INITIAL
CFAI -= COST OF NEW -OR- -ADDITIONAL FACILITIES
CIMI = COST OF INVENTORY MANAGEMENT INITIAL

*CPP
COST OF PROCUREMENT (ALT. ;NPUT VE-3, 41 -48)
CPP - NB I NACB SUM(M) (CPINT(M) + CINST(M))

WHERE:
NB = NUMBER OF E-iii*S (INPUT)
NACB = NUMBER OF AIRCRAFT PER BASE
CPINT(M) = COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM
CINST(M) = COST OF INSTALLATION PER SUBSYSTEM

'UM
COST OF PROJECT MANAGEMENT (INPUT VE-3, 49-56)

'CPT!
COST OF INITIAL MAINTENANCE PERSONNEL TRAINING (ALT .INPUT VE-3,5T-64)
CPTI = CGTE + CGCM + pcIT

WHERE:
CGTE.= COST OF TRAINING EQUIPMENT (INPUT)
CGCM = r.OST OF COURSE MATERIAL PREPARATION (INPUT)
CCIT = COST OF INITIAL CONTRACTOR PROVIDED TRAINING FOR DEPOT AND

OTHER PERSONNEL NOT INCLUDED IN ON 4. OFF EQUIPMENT
MAINTENANCE (INPUT)

Figure 3.3 - Off nitions to nonrecurring cost element card VE-3.
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'CM
COST OF SPARES INVESTMENT- (ALT. INPUT VE-3, 65-72)
ESPI =,NB.SUM(I)(LRUSS(I)+ LRUDS(I)+SRUSS(I)+SRUDS(I) +SPRTS + RMC-WHRE:-

NB = NUMBER OF BASES (INPUT)
LROSS--=-EOST OF LRU(I) SHOP SPARES -PER BASE
LRUDS = COST. OF LRU(I) DEPOT PIPELINE SPARES PER BASE
-SRUSS-=-COST OF SRU SHOP SPARES PER BASE BELONGING TO LRU(I)
SRUDS = COST OF -SRU DEPOTPIPELINE SPARES PER BASE BELONGING TO

-LRU(I)
SPRTS = COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND MATERIALWRMC = WAR RESERVE MATERIAL COST (INPUT)

'CDRI
COST OF DEPOT SUPPORT INVESTMENT (ALT. INPUT VE- -BO
CDRI = (ND).(CDSE)

WHERE:
ND = NUMBER OF DEPOTS (INPUT)
CDSEz COST OF SUPPORT EQUIPMENT PER DEPOT SITE

Figure - Definitions of nonrecurring cost element card VE3 (concluded).



*CSEI
COST OF BASE LEVEL SUPPORT-EQUIPMENT INVESTMENT ALT.INPMVE-4,17-24)
CSEI =SUM(J) '(NB*(CPUSE(J)+CSESM(J)+IH(J))+CSU( ) +NB * OBSEC

WHERE: u -

NB- I NUMBER OF BASES (INPUT)
CPUSE =':COST PER TYPE OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE
CSESM COST:OF:INITIAL SUPPORT EQUIPMENT SPARE MODULES AND

SPARE PARTS FOR REPAIR OF SHOP, SUPPORT EQUIPMENT AT
BASE LEVEL

IH a COST OF INTERCONNECTING HARDWARE TO UTILIZE EXISTING
AUTOMATIC EQUIPMENT (J) TO TEST NEW SUBSYSTEMS OR LRUS

CSU - COST OF SOFTWARE TO UTILIZE EXISTING AUTOMATIC TEST
EQUIPMENT FOR THE SYSTEM (INPUT)

OBSEC = OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS

*CSWI
COST OF SOFTWARE ACQUISTION (ALT. INPUT ve-4, 2532)
CSWI = SWPC v COC

WHERE:
SWPC z SOFTWARE DEVELOPMENT PERSONNEL COSTS
COC = COMPUTER OPERATION COST

*CJGI
COST OF MAINTENANCE MANUALS INITIAL (ALT. INPUT VE-4, 33-40)
CJGI = (1 + FJG)0SUM(M)(CFJG(M) CSJG(M))

WHERE:
FJG = PROPORTION, AS A FUNCTION OF MAINTENANCE MANUALS OR JOB

GUIDE TYPE MANUAL, REPRESENTING THE GENERAL MATERIAL FOUND
IR THAT TYPE MANUAL (INPUT)

CFJG = COST OF FLIGHT LINE MANUALS, MAINTENANCE PORTION, PER
SUBSYSTEM

CSJG = COST OF SHOP MANUAL, MAINTENANCE PORTION, PER SUBSYSTEM

*CIMI
COST OF INVENTORY MANAGEMENT_ INITIAL (ALT. INPUT VE-4, 4148)
CIMI = (IMC)* SUM(I)(NNII(I))

WERE:
IMC = INITIAL MANAGEMENT COST TO INTRODUCE A NEW LINE ITEM CW'

SUPPLY (ASSEMBLY OR PIECE - PARTS) INTO THE AIR FORCE
INVENTORY (INPUT)

NNIIz NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I)

*CFAI
COST OF NEW OP ADDITIONAL FACILITIES (ALLINPUT VE-4, 49-56)
CFAI = NB (CFB)

WHERE:
NB = NUMBER OF BASES (INPUT)
CFB= COST OF NEW FACILITIES PER BASE (INPUT)

*CDP
COST OF SYSTEM DISPOSAL IN CONSTANT YEAR DOLLARS OF THE BASELINE YEAR
(INPUT VE-4,57-64)
TERM?.

Figre 'oitions to nonr rr laments card VE



Table 3.5 LRU Data (V1-1).

Column Title Length Type* TJut ification**

1-2 Card Type - (VI) 2 A F
3 Blank I - -
4 Aircraft System I. A F
5 Major System 1 A F
6 Functional Group I A F
7 Operational Function I . N F
8 Subsystem I N F
9 Line Replaceable Unit I X F
10 Shop Replaceable Unit 1 N F

11-12 Card Sequence (-I) 2 N F
13-16 Blank 4 - -
17-24 LiCi 8 N R
25-32 UCSRUi 8 N R
33-40 FCLi 8 N R
41-48 FCSi 8 N R
49-56 Ti 8 N R
57-64 DRCTi 8 N R
65-72 DCi 8 N R
73-80 TCi 8 N R

*A alpha, N e numeric, X = alphanumeric
**F fixed, R right, L . left

Table 3.6

Column Title

LRU Data (VI-2).

Length Type* Justification **

1-2 Card Type - VI) 2 A F
3 Blank I - -
4 Aircraft System A F
5 Major System 1 A F
6 Functional Group I A F
7 Operational Function I N F
8 Subsystem I N F
9 Line Replaceable Unit I X F
10 Shop Replaceable Unit I N F

I 1-12 Card Sequence (-2) 2 N F
13-16 Blank 4 - -
17-24 PAi 8 s N R
25-32 PP 8 N R
33-40 SPi 8 N R
41-48 ICi 8 N R
49-56 CALli 8 N R
57-80 Blank 24

*A alpha, N numeric, X ¢ alphanumeric
**F fixed, R right, L . left



IUC.

EXPECTED UNIT COST OF EACH LRU(I) AT THE TIME OF INITIAL
PROVISIONING (INPUT VII, 17 -24)

0UCSRU
AVERAGE UNIT COST OF SRUS WITHIN LRU(I) ALT.INPUT VI- '25-32)UCSRU(I) - UC(I)/NSRU(I)

WHERE:
UC = EXPECTED UNIT COST OF LRCM (INPUT)
NSRU = NUMBER OF UNIQUE SRUS PER LRU

0FCL
PROPORTION OF NRTSED LRU(I) EXPECTED TO RESULT IN CONDEMNATION AT THE
BASE/DEPOT LEVEL (INPUT VI- 1,33 -40)

IFCS
PROPORTION OF SHOP REPAIRED AND KRIS LRU(I) EXPECTED TO RESULT IN SRU
CONDEMNATION AT THE BASE LEVEL (INCLUDING THROWAWAY) (INPUT VI.1,41-48)

*T

LRU(I) REPAIR PIPELINE TIME (ALT.INPUT VI- 1,49 -56)
T(I) BRCT # PN(I)/PS(I)1(OSTC0(1-0S)+OSTO

(05)-BRCT)WHERE:
BRCT = BASE REPAIR CYCLE TIME IN YEARS
PN = PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE

DEPOT (R&M INPUT)
PS = PROBABILITY OF SHOP ACTION BEING TAKEN ON LRU(I)-R&M INPUT
OSTC = AVERAGE ORDER & SHIPPING TIME WITHIN CONUS (IN MONTHS)
OSTO = AVERAGE ORDER & SHIPPING TIME TO OVERSEAS LOCATIONS-MONTHS
OS = PROPORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS

IDRCT
DEPOT REPAIR CYCLE TIME IN YEARS FOR LRU(I) (INPUT VI-1,57-64)

AVERAGE DEPOT REPAIR COST PER LRU AND ITS SRU(S) (INPUT VI- 1,65 -72)

°TC
ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEM
(ALT. INPUT VI-1,73-80)
TC(I)= W(I)' * RPUW 0 2 *(PSC(1-0S)+PSO I OS)

WHERE:
W '= WEIGHT IN POUNDS OF ITEM(I) (RAM INPUT)
RPUW= RATIO OF PACKED TO UNPACKED WEIGHT (INPUT)
PSC 7 AVERAGE. PACKING AND SHIPPING COST TO CONUS LOCATIONS -INPUT
PSO = AVERAGEPACKING AND SHIPPING COST TO OVERSEAS LOCATIONS-INPOS = PROPORTION OF TOTAL FORCE DEPLO1ED TO OVERSEAS LOCATIONS -I

Figure 3.5 Definitions to LRU data card (V1.1) terms. L



*PA:
NUMBER OF NEW "P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LRU(I)
(INPUT VI2,17-24)

*PP
NUMBER OF NEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU(I)
(INPUT VI-2,25-32)

*SP
NUMBER OF STANDARD (ALREADY STOCKED NSN) PARTS WITHIN THE LRU WHICH
WILL BE MANAGED FOR THE FIRST TIME AT SASES WHERE. THIS SYSTEM IS
DEPLOYED (INPUT VS-2,33-40)

*IC
INTEGRATION COST OF EACH LRU INTO THE SUBSYSTEM (ALT.INFUT VI-2,41-48)
IC(I) =(KTS).(UC(I))

WHERE:
KTS = PROPORTION OF UNIT LOST (UC(1)) USL0 TU ESTIMATE THE

- TESTING AND INTEGRATION COSTS (INPUT)
UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL

PROVISIONING (INPUT)

*CALI
COST PER LRU(I) FOR INSTALLATION (ALT INPUT VI-2,49-58)
CALI(I) =KI 0 (UC(I))

WHERE:
KI = PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE

INSTALLATION COST PER LRU (INPUT)
UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL '

PROVISIONING (INPU)

Figure 3,Ei Definitions to LFOJ data out! (t12) terms
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3.4 CARD TYPE VM (-I) SUBSYSTEM VARIABLES

The subsystem variables data card, VM sequence number -I,
provides input space for four alternate input values that could be
used by the RMCM at the subsystem level. These alternate input spaces
are provided, as a convenience, for the user who has subsystem values
and does not wish to use the lower level terms and embedded equations
to compute these values. The RMCM first searches for the lower level
terms to do the necessary computations and then, if the lower level
terms are not found, the model searches this VM (-I) card for the
alternate subsystem inputs.

The data base does not need to contain VM (-1) data cards
when the lower level terms that will compute these alternate inputs
are present in the data base. The card format for VM (-I) is provided
in Table 3.7 and the data elements are defined in Figure 3.7.

Column

Table 3.7

Title

Subsystem Data.

'Length Type* Just i f ica ion**

1-2 Card Type - (VM) 2 A F
3 Blank I - -
4 Aircraft .System

4 A F
5 Major System I A F
6 Functional Group I A F
7 Operational Function I N F
8 Subsystem I N F
9 Line Replaceabie Unit I X F
10 Shop Rep!aceable Unit I N F

I I -12 Card Sequence 2 N F
13-16 Blank 4 - -
17 -24 CPI NT-n.1 8 N R
25-32 CINSTm 8 N R
33-40 CFJGm 8 N R
41-48 MGM- 8 N R
49-80 Blank 32 -

*A = alpha, N = numeric, X = alphanumeric
**F C fixed, R = right, L = left

3.5 CARD Ti'PE VN (-I) MAINTENANCE PERSONNEL TRAINING
VARIABLES

The maintenance personnel training variable card, VN sequence
number provides data input variables that the RMCM requires to
compute CPT (cost of maintenance personnel training). Space has been
provided on this card for two alternate input variables: CTTS (cost
of technical training school) and TCS (cost of training an airman,



*COINT
-COST OF PRODUCTION AND INTEGRATION PE_R SUBSYSTEM (M)
CrINT(M) = SUM(I) (UC(I) + IC(I)) (ALT. INPUT VM-1,17-24)

WHERE:
UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL

.PROVISIONING (INPUT) .

--IC = INTEGRATION COST,OF'EACH LRU 'INTO THE.SUBSYSTEM (INPUT)
(I) SUMS OVER THOSE LRUS BELONGING TO SUBSYSTEM(M).

#CINST
COST OF INSTALLATION PER SUBSYSTEM (ALT. INPUT VM ,25-32)
CINST(M) m SUM(I) (CALI(I))

WHERE:
CALI m COST PER LRU(I) FOR INSTALLATION
(I) SUMS OVER THOSE LRUS BELONGING TO SUBSYSTEM(M

*CFJG
COST OF FLIGHT LINE MANUALS, MAINTENANCE PORTION, PER SUBSYSTEM
(ALT. INPUT VM-1, 33-40)
CFJG(M) m NLRU(M)*(CTFL+CNFL) + NSRU(M)*(CTFS+CNFS) + CTFX + CNFX

WHERE:
NLRU m NUMBER OF LRUS PER SUBSYSTEM(M) (INPUT)
NSRU m NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT)
CTFL m COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

PER LRU OF EACH MANUAL (INPUT)
CNFL m COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE

PORTION PER LRU OF EACH MANUAL (INPUT)
CTFS m COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

PER SRU OF EACH MANUAL (INPUT)
CNFS m COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE

PORTION PER SRU OF EACH MANUAL (INPUT)
CTFX m COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

PER SUBSYSTEM OF EACH MANUAL (INPUT)
CNFX m COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTIO

PER SUBSYSTEM OF EACH MANUAL (INPUT)

CSJG
COST OF SHOP MANUAL,. MAINTENANCE PORTION, PER SUBSYSTEM
(ALT. INPUT VM-1, 41748)
CSJG(M) m NERP(M)*(OTSL+CNSL) + NSRU(M)*(CTSS+CNSS) CTSX CNSXWHERE:

NLRU m NUMBER OF LRUS PER SUBSYSTEM(M) (INPUT)
NSRU m NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT)
CTSL m COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER

LRU OF EACH MANUAL'(INPUT)
CNSL COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER

LRU OF EACH MANUAL (INPUT)
CTSS m COST OF SHOO-TROUBLESHOOTING MAINTENANCE PORTION PER

SRU OF EACH MANUAL INPUT)..
CNSS m:COST-

A
OF SHOP-NON-TROUBLESHOOTING MAINTENANCE PORTION PER

SRU OF EACH MANUAL (INPUT)
CTSX m COST -OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER

-SUBSYSTEM OF EACH MANUAL (INPUT) . .

CNSX m COST OF SHOP NON-TROUBLESHOOTING-MAINTENANCE PORTION PER
SUBSYSTEM OF EACH MANUAL (INPUT)

Figure 3 Definitions to subsystem data card WM-1 ms.



by skill category and level). These inputs are provided as a convenience
to the user who has values for these parameters. The RMCM will
not use these alternate input values if all of the necessary lower
level terms to compute them are present.- When alternate input values
are used, the lower level terms necessary to compute these values
should then be left blank.

The variables are input by AFSC. One VN (-I) card for each
particular AFSC (including grade level as the fourth digit) who is contained
in the associated R&M data bank is required for the RMCM to compute
CPT for the total configuration. The card format for VN(-1) is provided
in Table 3.8 and the data elements are defined in Figure 3.8.

Table 3.8 - Personnel Training Data by AFSC.

Column Title Length Type* Just if ica ion**

1-2 Card Type - (V. : ) 2 A F
3 Blank 1

4-10 AFSC ID Code 7 X L
I 1-12 Card Sequence 2 N F
13-16 Blank 4
17-24 NWKn 8 N R
25 -32 ACGn 8 N R ,

33-40 CICn 8 N R
41-48 COTn 8 N R
49-56 CITSn 8 N R
57-64 COJTn 8 N R.
65-72 TCSn 8 N R
73-80 TRSn 8 N R

*A a alpha, N = numeric, X e alphanumeric
**F = fixed, R = right, L = left

3.6 CARD TYPE VN (-2) EQUIPMENT MAINTENANCE VARIABLES

The equipment maintenance data -card, VN sequence number -2,
provides input variables that are required to compute COM (cost of
on-equipment maintenance) and CSM (cost

The
intermediate shop mainte-

nance). The variables are input by AFSC. The RMCM requires one
input card for each particular AFSC (including grade level as the four
digit) which is contained in the associated R&M data bank. The card
format for VN (-2) is provided in Table 3.9 and the data elements
are defined in Figure 3.9.

The VN (-2) card provides input space for two alternate input
variables: DLR (direct labor rate) and LLR (loaded labor rate). They
are provided for the user- -who -has these values and does not wish
to use the lower level terms and the embedded equations to cornpute
them. 50 52



'NWK
COURSE LENGTH IN WEEKS (INPUT M.1,17=24)

'ACG
AVERAGE COST PER GRADUATE (N) PER WEEK (INPUT VN-1,25-32)

*CIC
CAPITAL INVESTMENT COST OF TRAINING FACILITIES PRORATED BY AFSC (N)PER WEEK (INPUT VN-1, 33-40)

*COT
COST OF TYPE 4 AND OTHER TRAINING NOT INCLUDED IN THE AVERAGE COST PERGRADUATE (ACG) (INPUT VN-1,41-48)

ICTTS
COST OF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO 3 LEVELCITS(N)= NWK(N)*(ACG(N)+CIC(N)) + PTT(N) + COT(N) + CACQ
(ALT. INPUT VN-1,49-56)

WHERE:
NWK= COURSE LENGTH IN WEEKS (INPUT)
ACG= AVERAGE COST PER GRADUATE (N) PER WEEK (INPUT)
CICm CAPITAL INVESTMENT COST PRORATED BY AFSC (N) PER WEEK (INPUTPTT= PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE

PER MAN (INPUT)
COT= COST OF TYPE 4 AND OTHER TRAINING , NOT INCLUDED IN ACG,PER MAN (INPUT)

CACQ=ACQUISITION COST PER MAN WHICH INCLUDES RECRUITING, INITIALTRAVEL, INITIAL CLOTHING ISSUE, AND TRAINING AT MILITARY
TRAINING CENTER (INPUT)

000JT
COST OF ON- THE--JOB TRAINING PER MAN BY AFSC TO 5 LEVEL INCLUDING
NON-PRODUCTIVE WAGES BASED ON A FACTOR OF ( -KM(N)) (INPUT VN-1,57-84)
*TCS
COST OF TRAINING AN AIRMAN FOR EACH SKILL CATEGORY AND LEVELTCS(N) m CTTS(N) + COJT(N) (ALTINPUT VN-1,65-72)WHERE:

CTTSm COST OF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO3 LEVEL
COJT= COST OF ON-THE-JOB TRAINING PER MAN BY AFSC TO 5 LEVEL

INCLUDING NON-PRODUCTIVE WAGES BASED ON A FACTOR OF
(1-KM(N)) (INPUT)

*TRS
ANNUAL TURNOVER RATE OF AIRMAN IN EACH SKILL CATEGORY AND LEVEL-(INPUT VN-1,73-80)

figure 3.8 De fin tons fer personnel training data (VN-11 terns.





'CMPS
COST OF MILITARY PERSONNEL SERVICES PER HOUR (INPUT VN-2,17-24)

*OPF
OTHER PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY (N) NOT
PROVIDED FOR IN CMPS (INPUT VN- 2,25 -32)

'KM
PROPORTION OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS. OJT;
KM(N)1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND
KM(N)=0.5 FOR ALL 1 OR 3 LEVEL AFSC (INPUT VN-2,33-4

'DLR
DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY AND LEVEL)
(ALT. INPUT VN-2, 41-48)
DLR(N) = KM(N) '(CMPS(N) OPF(N))

WHERE:
KM = PROPORTION OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS.

OJT; KM(N)=1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND
KM(N)=0.5 FOR ALL 1 OR 3 LEVEL AFSC (INPUT)

CMPS= CCST OF MILITARY PERSONNEL SERVICES PER HOUR ( NPUT)
OPF = OTHER PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY

(N) NOT PROVIDED FOR IN CMPS (INPUT)

IILLR
LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) (ALT.INPUT VR-2,49-56)
LLR(N)= DLR(N) > ILR(N) +(OSCY/PMB)

WHERE:-,
DLR = DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY & LEVEL)
ILR = INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AND

ADMINISTRATIVE PERSONNFL)(INPUT)
OSCY= OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT)
FMB = PRODUCTIVE (AVAILABLE) MANHOURS PER MAN PER YEAR Al

BASE LEVEL (INPUT)

BMR
BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR FOR
REPAIRIN(J LRUS IN SHOP WORK CENTER UTILIZED BY AFSC(N)
(INPUT VN-2, 57-64)

'ILR
INDIRECT LABOR. RATE PER MANHOUR (SUPERVISORS A ADMINISTRATIVE
PERSONNEL) (INPUT-VN-2, 65-72)

Figure 9.9 = Definit nt of equipment maintenance data (VN-2) terms.
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Table 3.9 - Equipment Maintenance Data by AFSC.

Column Title Length Type* Just i f ica on**

1-2 Card Type - (VN) 2 A F
3 Blank I - -

4 =10 AFSC ID Code 7 X L
1 1=12 Card Sequence.(-2) 2 N F
13-16 Blank 4 - -
17-24 CMP5n P N R
25-32 OPFn 8 N R
33-40 'KMn 8 N R
41-48 DLRn 8 N R
49-56 LLRn .8 N R
5764 BMRn 8 N R
65-72 ILRn 8 N R
73-80 Blank 8

*A alpha,- N = numeric, X = alphanumeric
**F = fixed, R = right, L = left

3.7 CARD TYPE VJ ( -I, -2) SUPPORT EQUIPMENT VARIABLES

The SE variables data cards, VJ sequence numbers -I
and -2, provide the input variables that are required to compute CSEI
(cost of initial SE) and CSE (cost of maintaining SE), The data are
input by type of SE. One VJ (-1) and one VJ (-2) card are required
by RMCM for each type of shop SE found in the associated R&M
data base. The card formats for VJ ( -I and -2) are shown in Tables 3.10
and 3.11. The data elemen's are defined in Figure 3.10.

Table 110 - Support Equipment Data (VJ-1).

Column Title Length Type* Just i fication"

1-2 Card Type - (V. 2 A F
3 Blank . I

4-10 Support Equipme D Cede 7 X R
1 I -12 Card Sequence (-! 2 N F
13-16 Blank 4 - -
17-24 UCSE- 8 N iR

25-32 KI1-1;
1

8 N R
33-40 K Sri 8 N R
41-48 CPUSE- 8 N R
49-56
57-64

CSESM-
1

i
IFI;

8
8

N
N

R
R

65-72 C5U 8 N R
73-80 MSE-

1

1
8 N R

*A = alpha, N . numeric, X . alphanumeric
**F = fixed, R = right, L = left
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'UCSE
UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT U-1,17-24)

PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO ESTIMATE PROCUREMENT
COST FOR INTERFACE HARDWARE (INPUT VJ-1,25-32)

'KSE

PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE TO SATISFY
INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES AND PARTS
(INPUT VJ-1, 33-40)

*CPUSE
COST PER TYPE OF PECULIAR SUPPORT EQUIPMENT(J) (ALT. INPUT VJ-1,41-48)
CPUSE(J)=OSER(.1) * UCSE(J))

WHERE:
NSER = NUMBER OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE
UCSE = UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

*CSESH -

COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND SPARE PARTS FOR
REPAIR OF SHOP SUPPORT EQUIPMENT AT OASE LEVEL (ALT.INPUT VJ-1, 48-56)
CSESM(J) = KSE(4) * NSER(J) I UCSE(J)

WHERE:

= PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE
TO SATISFY INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES
AND PARTS (INPUT)

.

NSER = NUMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE
UCSE = UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

*IM
COST OF INTERCONNECTION HARDWARE TO UTILIZE EXISTING AUTOMATIC TEST
EQUIPMENT (J) TO TEST NEW SUBSYSTEM/LRUS (ALT. INPUT 11,1-1,57-64)
IH(J)= KIH(J)0NSF.R(J)*UCSE(J)

WHERE:
KIM = PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO ESTIMATE

PROCUREMENT COST FOR INTERFACE HARDWARE (INPUT)
NSER =NUMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE
UCSE =UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

*CSU
COST OF SOFTWARE TO UTILIZE EXISTING AUTOMATIC TEST EQUIPMENT FOR THE
SYSTEM (INPUT VJ-1,65-72)

*MSE
PROPORTION OF THE SUPPORT EQUIPMENT COST USED AS ESTIMATE OF THE
NON-PERSONNEL COST OF MAINTAINING SUPPORT EQUIPMENT INCLUDING
REPLACEMENT PARTS (INPUT V.1-1,73-80)

'KTR
PROPORTION OF SHOP MEAN TIME TO REPAIR THE LRUS THAT REQUIRE THE
TEST STATION(J) TO BE USED (INPUT VJ-2,17-24)
TERM?

Figum 3.10 - Definitions of support equipment data (VJ-1,-2) terms.
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Column

Table 3.I I Support Equipment Data (VJ-2).

Title Length Types' Ju if ication**

1-2 Card Type - (VJ) 2 A F
3 Blank

1

4=10 Support Equipment ID Code 7 R
11-12 Card Sequence (-2) 2 F
13-16 Blank 4
17-24 KTRi 8 N R
25-80 Blanri 56

*A alpha, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left

The VJ (-1) data card provides space for three alterna',e
input variables: CPUSE(J), CSESM(J), and IH(J), See Figure 3.10
for definitions. These are provided for the user who has these values
and does not wish to use the lower level terms and the embedded
equations to compute these terms.

3.8 CARD TYPE VD (-1) DEPOT SUPPORT EQUIPMENT VARIABLES

The depot SE data card, VD sequence number -I, provides
input space for the two input variables needed by RMCM to compute
CDRI (the cost of initial depot SE). The card format for the input
data is shown in Table 3.12 and definitions of the terms are found
in Figure 3.11.

One data card for each type of SE required by the depot
should be prepared to allow RMCM to compute CDRI. If the user
decides that this cost is not needed, the data base need not include
this card type.

'NDSER
NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT VD-1,17-24)

'UCDSE
UNIT COST OF DEPOT SUPPORT EQUIPMENT (D) (INPUT VD-1,25-32)

Figure 3.11 - Definition of depot support equipment data (VD-I) terms.
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Table 3.12 - Depot Support Equipment Data.

Column

1-2
3

4-10
11 -12
13-16
17-24
25-32
33-80

Title

Card Type - VD)
Blank
Depot SE ID Code
Card Sequence (- I)
Blank
NDSP7,,
UCDSEJUCDSE-,t
Blank

Length

2
I

7

2

4
8
8
48

Type*

A
-
X
N

N
N

.Justification **

F

L
F

R
R

*A = alpha, N = nJrneric, X - alphanumeric
**F = fixed, R = right, L = left

3.9 CARD TYPE VS(-0 to -9) SINGLE VALUE VARIABLES

The single value variable (SCALAR) data cards, sequence
numbers -0 through -9, provide input space for RMCM equation terms
that are single valued. One number for each term is constant for
the entire data base, but these values can be varied from one data
base to the next. The type of terms found on the SCALAR cards
are total system costs, average times, proportions or factors,
and quantities of part,cular items.

The values assigned to the SCALAR terms can be established
from the operational, environmental, and equipment standards required
by the weapon system that the data base is concerned with (refer
to Appendix A).

The card formats for the SCALAR cards can be found.
in Tables 3.13 through 3.22. Definitions of the terms are provided
in Figures 3.12 through 3.21

The
have been extracted from the

RMCM interactive glossary. The SCALAR cards include eight alternate
input values. The spaces for these alternate inputs are provided
for the convenience of the user who has these terms alienable and
does not wish to use the lower level terms and the embedded equations

. that the RMCM would primarib use to compute these terms. The
alternate inputs are identified in the glossary outputs, Figures 3.12
through 3.21, whereby their definitions will end with the term
(ALT.INPUT VS- ).
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Table 3-13 - Single Value Variables - Card 0.

Column Title Length Typi,-,* Just if ication**

1-2 Card Type - (VS) 2 A F

3 Blank 1 -
4 -10 SCALAR 7 A L

11-12 Card Sequence (-0) 2 N F

13 =16 Blank 4 - -
17-24 CTFS 8 N R

25-32 CNFS 8 N R

33 -40 CNFX 8 N R

41-48 CTSX 8 N- R

49-56 CNSX 8 N R

5764 BY 8 N R

65-80 Blank 16 -

*A alpha, N = numeric, X = alphan e
fixed, R = right, L = left

Column

Table 3.14 -rgle

Title

Value Variables = Card I.

Length Type* Justification

1-2 Card Type (VS) 2 A F

3 Blank I -
4-10 SCALAR 7 A L

11-12 Card Sequence (-1) 2 N F

13-16 Blank It -
17-24 BRCT 8 N R

2532 OSTC 8 N R

33-40 OSTO 8 N R

41-48 OS 8 N R

49-56 EBO 8 N R

57-64 KPSR 8 N R

65-72 SPRTS 8 N R

73-80 WRMC 8 N

*A = alpha, N = numeric, X = alphanumeric
*F = fixed, R = right, L = left
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*CTFS
COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF
EACH MANUAL (INPUT VS-0,17-24)

*CNFS
COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF
EACH MANUAL (INPUT VS-0,25-32)

'CNFX
COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION PER
SUBSYSTEM OF EACH MANUAL (INPUT VS-0,33-40)

ICTSX
COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER SUBSYSTEM OF
EACH MANUAL (INPUT VS-0,41-4B)

*CNSX
COST OF SHOP NON-TROUBLESHOOTING
EACH MANUAL (INPUT VS-0,49-56)

TENANCE PORTION PER SUBSYSTEM OF

*BY
BASE YEAR OF THE DATA CONTAINED IN THE DATA BANK (INPUT VS-0,57-64)

Figaro 112 Definition of terms for SCALAR VS-O.
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*BRCT
BASE REPAIR CYCLE TIME IN MONTHS (INPUT VS-1-17-25)

*OSTC
AVERAGE ORDER AND SHIPPING TIME WITHIN CONUS =IN MONTHS)
(INPUT VS-1,25-32)

*OSTO
AVERAGE ORDER AND SHIPPING TIME TO OVERSEAS LOCATIONS (IN MONTHS)
(INPUT VS-1,33-40)

*OS
PROPORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS
(INPUT VS-1,41-48)

*EH°
EXPECTED BACK ORDER (INPUT VS-1, 49-56)

'KPSR
PROPORTION OF THE COST OF LRUS USED TO ESTIMATE THE COST OF INITIAL
SPARE PIECE-PARTS REQUIRMENTS (INPUT VS- 1,57 -64)

*SPRTS
COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND MATERIAL
SPRTS = KPSR SUM(I)(UC(I)) (ALT.INPUT VS-1,65-72)

WHERE:
KPSR = PROPORTION OF THE COST OF LRUS USED AS ESTIMATED COST OF

INITIAL SPARE PIECE-PARTS REQUIREMENTS (INPUT)
UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL

PROVISIONING (INPUT)

*WRMC
WAR RESERVE MATERIAL COST (INPUT VS- 73-80)

Figure 3.13 - Definition of terms for SCALAR VS-1.



Table 3.15 - Single Value Variables - Card 2.

Column Title Length Type* Justification**

1-2 Card Type - (VS) 2 A F
3 Blank

1

4-10 SCALAR' 7 A L
11-12 Card Sequence (-2) 2 N F
13-16 Blank 4 -
17-24 CNFL 8 N R
25-32 CTFL 8 N R
33-40 CTFX 8 N R
41-48 CNSL 8 N R
49-56 CNSS 8 N R
57-64 CTSL 8 N R
65-72 CTSS 8 N R
73-80 FJG 8 N R

*A = alpha, N numeric, X = alphanumeric
F fixed, R = right, L left

Table 3.16 - Single Value Variables

Column Title Length Type*

1-2 Card Type - (VS) 2 A
3 Blank

4-10 SCALAR 7 A
11-12 Card Sequence (-3) 2
13-16 Blank 4
17-24 NW 8
25-32 NMMKW 8
33-40 NMM 8
41-48 NCHMM 8
49-56 CCPH 8
57-64 COC 8
65-72 CPMM 8
73-80 SWPC 8

A = alpha, N = numeric, X = alphanumeric
*F = fixed, R = right, L left
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*CNFL
COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION PER LRU OF

EACH MANUAL (INPUT VS-2,17-24)

'CTFL
COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION RR LR1 OF

EACH MANUAL (INPUT VS-2,25-32)

*CTFX
COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION PER SUBSYSTEM
OF EACH MANUAL (INPUT VS-2,33-40)

'CNSL
COST OF SHOP NON- TROUBLESHOOTING MAINTENANCE PORTION PER LRU OF EACH

MANUAL (INPUT VS-2,41-48)

'CNSS
COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF EACH

MANUAL (INPUT VS-2,49-561

'CTSL
COST OF SHOP TROUBLESHOOTING: MAINTENANCE PORTION PER LRU OF
EACH MANUAL (INPUT VS42,57-64)

*CTSS
COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF EACH

MANUAL (INPUT VS-2,65-72)

*FJG
PROPORTION, AS A FUNCTION OF MAINTENANCE MANUALS OR JOB GUIDE TYPE
MANUALS, REPRESENTING THE GENERAL MATERIAL FOUND IN THAT TYPE MANUAL-

(INPUT VS-2,73-80)

Figure 3 . 1 4 Definition of terns for SCALAR VS-2.



-NW
NUMBER OF compuTEr WORDS (INPUT vs=3,17-24)

*NMMKW
NUMBER OF MAN MONTHS FEB 1000 COMPUTER WORDS (INPUT VS-3,25-32)
*NMM
NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE
(ALT. INPUT VS-3, 33-40)
NMM = NMMKW a NW/1000

WHERE:
NMMKW = NUMBER OF MAN MONT:3 PER 1000 COMPUTER WORDS (INPUT)NW = NUMBER OF COMPUTER WORDS (INPUT)

*NCHMM
NUMBER OF COMPUTER HOURS PER MAN MONTH (INPUT v_-3,41-4B)
*CC PH

COMPUTER COST PER HOUR (INPUT VS-3149-56)

*COC

COMPUTER OPERATICN COST (ALT. INPUT VS- 3,57-64)COC = NCHMM * CCPH * NMM
WHERE:
NCHMM - NUMBER OF COMPUTER HOURS PER MAN MONTH (INPUT)CCP4 = COMPUTER COST PER HOUR (INPUT)
NMM = NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE

*CPMM
COST PER MAN MONTH TO DEVELOP SOFTWARE (INPUT VS-3,65-72)

l*SWPC

SOFTWARE 0EVELOPMENT PERSONNEL COSTS (ALT. INPUT VS -3, 73-80)SWPC = NMM CPMM
WHERE:
NMM = NUMBER OF MANMONTHS REQUIRED TO DEVELOP SOFTWARE
CPMM= COST PER MAN MONTH (INPUT)

Figure 3.15 Definition of SCALAR VS -3.
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Table 3-17 ..ingle Value Variables Card 4.

Column Title Length Type* Justification**

1-2 Card Type - (VS) 2 A F
3 Blank I -

4-10 SCALAR 7 A L
11-12 Card Sequence (-4) 2 N F
13-16 Blank 4 -
17-24 CUR 8 N
25-32 CC 8 N
33-40 SCC 8 N
41-48 N55 8 N R
49-56 SLR 8 N R
57-64 PC 8 N R
65-72 KTS 8 N R
73-80 41 8 N R

*A = alpha, N numeric, alphanumeric
-F = fixed, R right, L left

Table 3.18 - Single Value Variables Card 5.

Column Title Length Type" Justification **

Card Type - (VS) 2 A F
3 Blank I - -

4-10 SCALAR 7 A L
I 1-12 Card Sequence (-5) 2 N F
13-16 Blank 4 - -
I 7-24 !MC 8 N R
25-32 RMC 8 N R
33-40 SA 8 N R
41-48 PSC 8 N R
49-56 PSO 8 N R
57-64 RPUW 8 N R
65-72 OHR 8 N R
73-80 COS 8 N R

*A = alpha, N = numeric, X n alphanumeric
*F fixed, R z: right, L left
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*CUR
SOFTWARE COMPUTER UTILIZATION RATE IN FOURS PER MANMONTH( INPUT VS-4,17-24)

*CC
SUPPORT COMPUTER COST PER HOUR ( -UT .S- 4,25 -32)

*SCC
SOFTWARE COMPUTER COST (ALT. INPUT 1m-4,33-40)SCC = (CUR)(CC)(NSS)(12)

WHERE:
CUR = SOFTWARE COMPUTER

UTILJZAT:ON RATE IN 11., PER MANMONTHCC = SUPPORT COMPUTER COST PEN HOUR
NSS = AVERAGE HUMBER OF SOFT4.RE SUPPORT STAFF (INPUTS)_12 = NUMEER OF MONTHS PER MANYEAR

'NSS
AVERAGE NUMBER CF SOFTWARE SUPPORT STAFF (INPUT VS- 4,4148)

*SLR
SOFTWARE STAFF LABOR RATE (INPUT VS-4,49-56)

*PC

SOFTWARE LABOR COSTS FOR BASE YEAR (T) (ALT. INPUT VS.4,57-64)PC = (NSS)(SLR)
WHERE:
NSS = AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUT)SLR = SOFTWARE STAFF LABOR RATE (INPUT)

+K TS

PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE TESTING ANDINTEGRATION COSTS OF THE LRUS IN A SUBSYSTEM (INPUT VS-4,65-72)
SKI

PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE AVERAGE
INSTALLATION COST PER LRU (INPUT VS-4,7340)

Figure 116 Definition
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*INC
INITIAL MANAGEMENT COST TO
(ASSEMBLY OR PIECE-PARTS)

NTRODUCE A NEW LINE ITEM OF SUPPLY
TO THE AIR FORCE INVENTORY(INP.VS-5 17-2

*RMC
ANNUAL MANAGEMENT COST TO MAINTAIN A LINE ITEM OF SUPPLY (ASSEMBLY OR
PIECE PART) IN THE hHOLCSALE INVENTORY SYSTEM (INPUT VS-5,25-32)

*SA
:.NNUAL BASE SUPPLY LINE ITEM INVENTORY MANAGEMENT COST
(INPUT VN-5,33-40)

*PSC
AVERAGE PACKING AND SHIPPING COST TO CONUS LOCATIONS; INPUT VS-5,41-48

IPSO
AVERAGE PACKING & SHIPPING COST TO OVERSEAS IOCATIONS;INPUT VS-5049-56

*RPUW
RATIO OF PACKED TO UNPACKED WEIGHT (INPUT VS-5,5764)

*OHR
OVERHAUL RATE -PORTION CF SYSTEMS OVERHAULED PER YEAR FROM EACH
(INPUT VS-5,65-72)

*COS
COST OF OVERHAUL PER SYSTEM NPUT VS-5,73-80)

Figure 3..17 Definition of terms fog SCALAR VS-5,
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Table 3.19 - Single Value Variables - Card 6.

Column Title Length Type* Justification **

-2 Card Type - (VS) 2
3 Blank

4-10 SCALAR 7
I I -12 Card Sequence (-6) 2
13-24 Blank 12
25-32 PTT 8
33-40 CACQ 8
41-48 OSCY 8
49-56 PMB 8
57-64 EFF 8
65-72 NB 8
73-80 PIUP 8

*A = alpha, N = numeric, X = alphanumeric
*F = fixed, R = right, L - left

A F

A L
N F

-
N R
N R
N R
N R
N R
N R
N R

Thole 3.20 - Single Value Variables - Card 7.

Column Title Length Type* Just if ic ion**

1-2 Card Type (VS) 2 A F
3 -Blank 1 -

4-10 SCALAR 7 A L
11-12 Card Sequence (-7) 2 N F
13-16 Blank 4 - -
17-24 NACB 8 N R
25-32 CPA B N R
33-40 FHACM 8 N R
41-48 MFHACM 8 N R
49-56 FC 8 N R
57-64 KSLPT 8 N R
65-72 KPJG 8 N R
7380 KCJG 8 N R

*A = alpha, N = numeric, X = alphanumeric
*F = fixed, R = right, L = left



*P'T'T

PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE (INPUT VS-6,25-32)

iCACQ
ACQUISITION COSTS PER MAN WHICH INCLUDES RECRUITING, INITIAL TRAVEL,
INITIAL CLOTHING ISSUE, AND TRAINING AT MILITARY TRAINING CENTER
(INPUT VS-6,33-40)

110SCY

OVERHEAD SUPPORT COST PER MAN PER YEAR INC. ANNUAL MEDICAL SUPPORT,
BASE OPERATION SUPPORT, VEHICULAR AND BASE MAINTENANCE, AND
HOSPITALIZATION PER MAN (INPUT VS-6,41-48)

*PMB
PRODUCTIVE MANHOURS PER MAN PER YEAR AT BASE LEVEL
(INPUT VS-6,49-56)

*EFF
PERCENTAGE OF MAINTENANCE MAN HOURS DEVOTED TO DIRECT LABOR
(INPUT VS-6, 57=64)

*NB
NUMBER OF BASES (INPUT VS-6,65-72)

*PIUP
PLANNED INVENTORY USAGE PERIOD PUT 6 7 -80)

Figure 3.15 Definition of terms for SCALAR VS-6.
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*NACB
NUMBER OF AIRCRAFT PER BASE (INPUT VS-7 724)

*CPA
NUMBER OF CREWS ASSIGNED PER AIRCRAFT (INPUT VS-7,25-32)

*FHACM
AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT VS-7,33-40)

*MFHACM
MAXIMUM FLIGFIT HOURS EXPECTED PER AIRCRAFT PER MONTH DURING A PEAK
USAGE PERIOD (INPUT VS-7,41-48)

*FC: 9
FUEL COST PER FLIGHT HOUR (INPUT VS-7,49-56)

*KSLPT

PROPORTION OF LRU REPAIR TIME (T( I)) USED AS AN ESTIMATE OF SRU REPAID
PIPELINE TIME (TS(I)) (INPUT VS-7,57-.64)

*KPJG
FACTOR ESTIMATE OF THE PO
AND/OR CHANGED EACH YEAR

TION OF THE MANUALS THAT WILL BE CORRECTED
INPUT VS-7,65-72)

*KCJG
FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE THE
CORRECTIONS TO MANUALS AS COMPARED TO THE INITIAL WRITING COST
(INPUT VS-7, 73-80 )

Figure 3.1 Definition of terms for SCALAR VS.7,
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Table 3.21 - Single Value Variables - Card 8.

Column Title Length Type* Just i f ic ion**

1-2 Card Type - (VS) 2 A F

3 Blank I

4-10 SCALAR 7 A L
1 I -; 2 Cord Sequence (-8) 2 N F

13-16 Blank 4 - -
17-24 AAOH 8 N R

25-32 BCA 8 N R

33-40 BPA 8 N R

41-48 FLA 8 N R

49-56 OBSEC 8 N R

57-64 COTE 8 N R

65-72 CGCM 8 N R

73-80 CC1T 8 N R

*A e alpha, N numeric, X alphanumeric
= fixed, R a right, L s left

Table 3.22 - Single Value Variables - Card 9.

Column Title Length Type* Justification**

1-2 Card Type - (VS) 2 A F

3 Blank 1 -
4-10 SCALAR 7 A L

11-12 Card Sequence (-9) 2 N F

13-16 Blank 4 -
17-24 IR 8 N R

25-32 KSED 8 N R

33-40 ND 8 N R

41-48 CLOSE 8 N R

49-56 CFB 8 N R

57-64 POT 8 N R

65 =72 DPT 8 N R

73-80 DR 8 N R

*A alpha, N = numeric, X alphanumeric
F = fixed, R right, L left
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*AAOH
AVAILABLE ANNUAL OPERATING HOURS (INPUT VS-8,17-24)

'BCA
TOTAL COST OF ADDITIONAL ITEMS OF COMMON BASE SHOP SUPPORT EQUIPMENTPER BASE REQUIRED FOR THE SYSTEM (INPUT VS- 8,25 -32)

'BPA
TOTAL COST OF PECULIAR BASE SHOP SUPPORT EQUIPMENT PEh BASE REQUIREDFOR THE SYSTEM WHICH IS NOT DIRECTLY RELATED TO REPAIR SPECIFIC LRUSOR WHEN THE QUANTITY REQUIRED IS INDEPENDENT OF THE ANTICIPATEDWORKLOAD (SUCH AS: OVERHEAD CRANES & SHOP FIXTURES) (INPUT VS-8.33-40)
*FLA
TOTAL COST OF PECULIAR FLIGHT LINE SUPPORT EQUIPMENT AND ADDITIONALITEMS OF COMMON FLIGHT LINE SUPPORT EQUIPMENT PER BASE REQUIRED FORTHE SYSTEM (INPUT VS-8,41-48)

*OBSEC
OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS (ALT.INPUT VI-8,49-56)OBSEC = BCA + BPA + FLA

WHERE:
RCA = TOTAL COST OF ADDITIONAL ITEMS OF COMMON BASE SHOP SUPPORTEQUIPMENT PER BASE REQUIRED FOR THE SYSTEM (INPUT)BPA = TOTAL COST OF PECULIAR BASE SHOP SUPPORT EQUIPMENT PER BASEREQUIRED FOR THE SYSTEM WHICH IS NOT DIRECTLY RELATED TOREPAIR OF SPECIFIC LRUS OR WHEN THE QUANTITY REQUIRED ISINDEPENDENT OF THE ANTICIPATED WORKLOAD (SUCH AS OVERHEADCRANES AND SHOP FIXTURES) (INPUT) .

FLA i TOTAL COST OF PECULIAR FLIGHT LINE SUPPORT EQUIPMENT ANDADDITIONAL ITEMS COMMON FLIGHT LINE SUPPORT EQUIPMENT PERBASE REQUIRED FOR THE SYSTEM (IAPUT)

'CGTE
COST OF TRAINING EQUIPMENT (INPUT VS-8,57-64)

'CGCM
COST OF COURSE MATERIAL.

PREPARATION' (INPUT-V34,'65-72

'CCIT
COST OF INITIAL CONTRACTOR PRO IDED TRAINING FOR DEPOT AND OTHERPERSONNEL NOT INCLUDED IN ON All) OFF EQUIPMENT MAINTENANCE -INCLUDING INSTRUCTION AND TRAILING MATERIALS (INPUT VS-8,73-80)

Fiire 120 Definition of terms for SCALAR VS-B.
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*IR
AVERAGE INFLATION RATE (INPUT VS-9, 7-24)

*KSED
PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF INITIAL SPARING
LEVEL FOP MODULES AND PARTS (INPUT VS- 9,25 -32)

*CDSE
COST OF SUPPORT EQUIPMENT PER DEPOT SITE (ALT.INPUT VS-9,41 =48)
CDSE m SUM(D) (NDSER(D) UCDSE(D) * (14-KSED))

WHERE:
NDSER = NUMBER OF DEPOT SUPPORT EQUIPMENT (0) REQUIRED (INPUT)
UCDSE A UNIT COST OF DEPOT SUPPORT EQUIPMENT(D) (INPUT)
KSED = PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF

INITIAL SPARING 1,EVEL FOR MODULES AND PARTS PLUS OVERHAUL
MAINTENANCE MANUALS DEVELOPMENT AND PROCUREMENT

'CFB
COST OF NEW FACILITIES PER BASE 'INPUT VS-9,49-56)

*POT
PHASEOUT TIME PERIOD FOR DISPOSAL (INPUT VS-9, 5764)

'D PT
DEVELOPMENT AND PROCUREMENT PERIOD OVER WHICH THE NONRECURRING COST

OCCURRED (INPUT VS -9, 65-72)

*DR
.AVERAGE DISCOUNT RATE (INPUT VS-9, 72-80)

Rif pre 3.21 Definition of terms for SCALAR VS4I.



110 CARD TYPE VP (-I) AIRCREW VARIABLES

The aircrew variable card provides input space for COA(P),the cost of an aircrew member (P) in total wages and allowance
per year COA(P) is the only variable input term required per aircrewmember for the RMCM equation (cost of aircrew). One cardshould be input by AFSC for each crewmember assigned to the aircraftconfigured in the data base. The card format for the aircrew variableinput card, VP sequence -I, is shown in Table 3.23.

Table 123 - Aircrew Data.

Column Title Length Type* Justification*
1-2 Cord Type (VP) 2 A F3 Blank

I - -4-10 Aircrew AFSC ID Code 7 X L11-12 Card Sequence (-I) 2 N F13-16 Blank 4 - -17-24 COA 8 N R25-80 PBlank 56 -

*A = alpha, N = numeric, X = nlphanumeric
fixed, R := right, L s left
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IV. PROCEDURES AND REQUIREMENTS

4.1 INITIATION

4.1.1 Attachment of Required Files

After setting up the terminal and establishing a data link
with the host computer, the user must attach the program and all
files to be used. The following files must be attached using the given
command.

RMCM The primary LGO file which contains the interactive progra
It is currently cataloged on the WPAFB CDC-6600 and
is attached by the command:

ATTACH, RMCM

RMBASE The R&M input file used to calculate R&M parameters
for use in the cost equations. If an R&M file is cataloged
in the system called "DAIS85," enter:

ATTACH, RMBASE, DAIS85
The following commands must be entered prior to each
session for which output files will be cataloged.
REQUEST, RMPERT, *PF
This command must be entered to perturb the R&M base
file (RMBASE) and to permanently save it after the session
by cataloging it
REQUEST, BSEOUT, *PF
If the interface file to the batch print program is to be
permanently cataloged (which is necessary to run the batch
priw program), storage for the interface file (BSEOUT)
must be requested prior to the interactive session.
REQUEST, PRTOUT, *PF
Similarly, if a perturb-. :Iterface file (PRTOUT) is to
be cataloged, this cominand must precede the session.

4.1.2 Attachment of Optional Files

The following files may be optionally attached prior to running
the model.

COST All of the cost input values come from this file. If this
file is not attached, only R&M output values will be available
from the model and no interface files will be produced.
If a cost file is cataloged with th© name "COSTD85," attach
it with the command:

ATTACH, cosr COSTD85
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RMPERT If a perturbed R&M file from a previous session was cataloged
on the system, it may be used for analysis by attaching
it prior to the session (in this case, space cannot be requested
for it as described above). If the perturbed R&M file is
RMTEMP I, attach it by entering:

ATTACH, RMPERT, RMTEMPI

HELP If helpful messages produced by the system are desired
at a user request following interactive prompts, this file
must be attached by typing:

ATTACH, HELP

DEFINE If the glossary of terms and parameters to be available
during the interactive session is desired, type:

ATTACH, DEFINE

Finally, to begin execution of the interactive program, enter:
RMCM

4.1.3 Sample Initiation Procedure

A typical interactive sequence for initiation is shown in Figure 4.12
on page 105.

4.2 INTERACTIVE INPUTS

Throughout the interactive session, numerous r,- -..pts occur
which demand a response from the user. Each prompt ,,.Id its meaning
is described below. Prompts will be shown in capital letters with
quotation marks, whereas the responses will be capitalized and without
quotation marks. If the HELP file is attached,' the user can type
HELP for assistance in selecting an input in response to any prompt.
Typical interactive sessions are shown in Figures 4.13 through 4.16
(pages 106-109).

"DO YOU WANT BASIC INSTRUCTIONS (Y OR N)?"
The user enters Y to obtain a short tutorial on use of the interactive
program. Enter N to inhibit the option. All yes/no prompts require
the same response. This prompt is produced only ,if the HELP file
is attached.

"FUNCTION?"
This is the base position of the program. Control returned here
following execution of a program function. The user may then exit
the model by typing X or by continuing the operations. 4 At this
point there is no =live operation in process. The two main program
functions are as follows.

4 Note that the user may also return model operation to the FUNCTION
level in case of an error by going through the interactive steps
to the REPORT prompt and ,then responding with X.
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MODIFY Enter this response to begin creation of a perturbed
R&M file. File RMBASE is perturbed according to subsequent
prompts and responses,; and the new R&M data are stored
in file RMPERT.

PRODUCTS This response initiates the program section to display
output products. Initially, the R&M file(s) are input,
and the parameters required for cost equation are calculated.

The prompts below occur in the foilowing order while employing
the MODIFY function:

"R&M VARIABLE?"

Here the user indicates which R&M parameter is to be perturbed.
While creating the new RMPERT R&M file, the available variables are

TW Shop bench check and repair time for an LRU (time in
the case of all variables is the average time it takes to
complete that event).

TK Shop cannot duplicate time for an LRU.
TN Not reparable this station time for an LRU.
TTD Test drawer repair time.
TTS Test station repair time.
TA Set up flightline SE time for the subsystem.
TT Flightline troubleshoot time for the subsystem.
TC Flightline cannot duplicate time for the subsystem.
TR Flightline average LRU remove and replace times for the

subsystem.
RM On aircraft maintenance time for the subsystem.
TVR Remove and replace verification time for the subsystem.
TVM On airc,raft maintenance verification time for the subsystem.
NIFHBMA Mean flight-hours between maintenance actions for the

subsystem.

All of the above variables may be replaced, multiplied by a
factor to be input, or biased by a value to be input. Probability of
occurrence of each of the above tasks may also be modified, but
only if multiplication of a factor. These variables and their relationship
to each other are as follows-

PW Shop repair probability._
PK Shop cannot duplicate probability.
PN Not reparable this station probability.
PTD Test drawer repair probability.
PTS Test station repair probability.
PT Flightline troubleshoot probability; PT PR + PM.4
PC Flightline cannot dupiicate probability; PT + PC I.
PR Remove and replace probability; PR = Z(I) (PW + PK + PN)

where (I) is the LRUs in the subsystem.
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--PM- On aircraft maintenance probability..
PVR Remove anu replace verification probability; -PVR . PR.
.PVM On aircraft .maintenance..verification; PVM PM.

The integrity of the relationships shown above is maintained
in the perturbed file. For example, if PR is cut in half, so is PVR.
But also, PM and PVM are increased such that PT = PR + PM.
Continuing, PW, PK, and PN for each of the LRUs in the subsystem
are also cut in half.

Limits ore set as the probability changes to avoid invalid demands.
For examri !, if a probability becomes greater than 1.0 when multiplied
by the input factor, the model changes the factor such that the
probability becomes 0.195 when multiplied. Thus, the user may not
always get what was asked for. This new factor then is used to adjust
any other affected probabilities. This action is reported as "TRUNCATION"
by the model at the end of the modify function. If no such message
appears, no change of the input factor occurred. Similar truncations
may occur, for example, if the user tries to increase PR such that
the difference could not be made up by PM (PT = PR + PM). Also,
the sum of PW + PK + PN remains the same if either one is modified.
If modifications of PW, PK, or PN would be so great as to make
it larger than the prior total, truncation occurs such that it becomes
0.95 of the total, and the other two make up the difference.

The final anomaly that could occur would appear if the user
tried to modify PW, PK, or PN when the other two are zero. The
message "NOT CHANGED" appears in the tallies at the end of the
function.. if no such message is reported, all vere changed.

One more response can be entered following the "R&M VARIABLE"
prompt, representing a combination of the flightline and shop cannot _-
duplicate probabilities, PC and PK. This special response is:

PC/PK
This option asks for two factors which affect the probabilities' of
occurrence of all tasks for any subsystem selected and also adjust
their MFHBMI. accordingly. The model responds with the following
two prompts to furnish those required factors.

"FLIGHTL1NE CND FACTOR."
If the user has selected PC/PK to be modified, the factor to be
applied to PC will be entered first.

"SHOP CND FACTOR ="
Here the_ user ente the factor _to be applied to PK.

In either case, or both, the factor chosen must be the percent
change in dpcimci format to be subtracted from unity by which these
probability of occurrences are to be multiplied. Thus, if it is desired
to reduce the PC probability by 10 percent, a value of 0.1 is input
for the flightline CND factor. This will cause the PC probability
value to be multiplied by (1.0 - 0.1). The model computes the resultant
change in MFHBMA and adjusts other probabilities accordingly.
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"NEW TITLE?"
The new perturbed R&M file (RMPERT) contains, in columns 71-80
of the title card, the 10 characters typed in by the user. It is used
solely for identification and can be an abbreviated description of
the changes mode in the perturbation. (Columns 1-70 are copied from
RMBASE to RMPERT.)

"TYPE?"
For selection of the type of perturbation desired, the user types
BIAS, FACTOR, or REPLACE which initiates one of the following
three respective prompts:

"FIRS -"
Enter the value to be added to the current variable in the RMBASE
file. To subtract enter a negative number.

"FACTOR."
Enter the value to be multiplied times the current variable in the
RMBASE file.

"REPLACE."
Enter the value that is to replace the existing RMBASE file variable.

"MASK?"
This option provides the capability to screen any equipment or AFSC,
groups of equipment, or groups of AFSCs from the operation about
to be performed. An entry of a character string at this option serves
to exclude any data items with identifications which do not include
the character string entered. Entering a blank inhibits the option.

"DO YOU WANT A LISTING OF THE CHANGED ITEMS?
If answered affirmatively by entering a Y, the values selected to
be changed will be listed for comparison. Note that in the case of
perturbing task probabilities, only the task which was initially modified
will be displayed, not other probabilities which were changed as a
result of the selected change.

The prompts below occur in the following order while employing
the PRODUCTS function.

"COMPARE WITH PERTURBED FILE?"
For side-by-side comparison of output products derived from the base
and perturbed R&M files (RMBASE and RMPERT), the user responds Y.
If RMPERT was not attached, the prompt does not appear and all
output will be derived from the RMBASE file.

"DO YOU WANT TO CHANGE INIT'AL COST INPUTS?"
If the user wishes to change input values from the cost file COST
prior to computing the outputs using the cos'i operations, the user
responds Y. This can be used to correct known errors in the cost
file (for this session) or changing values which might have been unknown
or inaccurate of the time of the preparation of the file (such as
IR and DR, the inflation and discount rates).
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"DO Y01.: WANT TO PERTURB COSTS?"
In a similar fashion, the user may create a second set of output
products based: on one or, more changes to the current cost values.
If changes were already made to the "initial' cost inputs," the perturbations
will be maA to the latest set of cost values.

"COST VAR!ABLE?"
Here the user indicates which cost parameter is to be perturbed
next. There is no limit to how many variables may be changed. After
the last variable is changed, the user types X to continue from this
prompt. The acceptable list of variable parameters which may be
modified is shown in Table 4.1.

"PERTURBED OUTPUT FILE TITLE?"
The perturbed output file (PRTOU1) contains, in columns 71-80 of
the title card, the 10 characters the user types in here. It, is used
solely for identification and should be an ahly.eviated description
of the changes made in the perturbation. (Columns 1-60 are copied
from the COST file and title card, and columns 61-66 contain the
word OUTPUT on the title card for both BSEOUT and PRTOUT).

"REPORT?"
Here the user enters the acronym for the desired output product.
The list of acceptable responses is shown in Table 4.2. An X inserted
at this point returns the user to the FUNCTION position of the program.

"DO YOU .WANT:
I % CHANGE
2 - DIFFERENCE?"

When comparing outputs with perturbed output values, the user is
al1owea to see the effect of the perturbation as a percent change
or as en arithmetic difference. Here the correct response is I or 2,
respectively.

"SORTED?"
An answer of Y sorts the output before display. For output reports
containing only one line of data, the prompt does not occur.

"ASCENDING?"
If sorting is requested, the user specifies an
or a descending (N response) list of values.

scending (Y response)

-"SORT-ON:-
I - BASE DATA
2 - PERTURBED DATA
3 - % CHANGE OR DIFFERENCE"

If sorting is requested and perturbed output was calculated, the user
skz:cifies here which column of data is to be sorted.



Table 4.1 Equation Pararnetors which may

SCALAR SCALAR COSTS LRU---- --
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CALI
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FHACH MFHACM CFAI NWK
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KPJC KCJG CIc
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BPS ILA SE CTTS
OBSEC CGTE -- COJT
CGCm CCIT TSDEM TCS
IR KSED
ND C DS E

ISMjcsET IRS

CEB POT KIM
OPS
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DPT DR KSE KM
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NDSER
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CINST
CFJG
CS JO

A REw
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Table 4.2 Availably Output Report Parameters.

LCC (OR ADJLCC)

/

/ / /

NRC RC (OR RCY) /
i / /

/
/ / / / / /

CRD CSi COI CO CS CDP
--- --- -- --

CPM * CDRI CF:. CPT
CPP CPTI COP COM

CSPI CSM
CSEI CSP
CSWI CDR
CJGI CSE
CIMI CSW
CFAI CJG

CIM

CPM, ALTHOUGH USED TO COMPUTE LCC AND ADJLCC, IS A DATA INPUT
ITEM AND IS NOT AVAILABLE AS A REPORT.

ADDITIONAL OUTPUTS AVAILABLE:

SUBSYSTEM LRU AFSC

MTTRS MTTRL AMMHF CPUSE
MTTRF MMHL AMMHS CSESM
MTTRT LRUDF, AMMHT NSER
MMHS :BUDS LLR IH
MMHF LRUSS TCS
MMHT SRUSS
AVAIL STKL
CPINT STICS

CINST SPP.TS

CFJG TC
CSJG
MFHBMA
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SORT ON ABSOLUTE VALUE?"
If the user is sorting on percent change or difference, some values
may be negative (if the perturbation lowered the output value). If
only interested in the absolute value of the change, the user responds
with Y to this prompt and the list is sorted on the absolute value.

4.3 ADDITIONAL FEATURES

The preceding section was devoted to basic operation of the
model by explanation of proper responses to prompts. The interactive
program is also designed to provide assistance and additional features
as described below.

4.3.I GLOSSARY Routine

The model is programmed to read the GLOSSARY file to provide
the user with descriptions of any or all terminology used in the model.
Most useful is the definition of the R&M and cost acronyms. The
glossary feature may be employed by typing "GLOSSARY" following
any of these pro'r:pts.

"FUNC7 ION?"
"R&M VARIABLE?"
"COST VARIABLE?"
"REPORT?"

When the user enters GLOSSARY after any of the above prompts,
the next prompt is 'FRM?."

"TERM?"
The proper ontry here is the acronym or abbreviation of any term
used in the model. The model responds with the definition of the
term as presently listed in the file DEFINE which the user should
have attached prior to execut icw of the program. Then the "TERM?"
prompt occurs again. The uscr rnuy ask for the definition of another
term or enter X to return to the prompt which initially resulted
in the GLOSSARY response. An additional response to the prompt
"TERM?" is L or LIST. This feature enables listing the terms in the
glossary. When the user types L or LIST, the model prompts again
with "MASK.."

_"MASK
To obtain the entire list of terms in the glossary, the user must
enter a blank. Otherwise, the user enters from I to 10 characters
to be used as a mask in screening glossary terms. Only terms with
character strings containing the mask are listed.

4.3.2 HELP Routine

At any prompt, the user may type HELP to receive assistance
in determining the proper response. When applicable, the HELP list
contains all acceptable responses. HELP is not supplied if the user
did not attach the HELP file prior to execution of the program.
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4.3.3 SET Routine

Several prompts occur frequently during a typical se lion with
the model; therefore, at times the response will always be the .same.
In these cases, the SET feature can be invoked to avoid ,retyping the
response each time. The SET function may be employed by typing SET
following any of these prompts.

"FUNCTION?"
"R&M VARIABLE?"
"COST VARIABLE?"
"REPORT?"

When the user enters SET after any of hese prompts, the next prompt
is "PARAMETER..."

"PARAMETER."
The available parameters which may be SET to inhibit prompts for them
throughout the model are as follows.

LINES This option can change the number of lines of data that
will be printed out of a list without stopping. Initially,
when listing a large set of lines, the model stops and
awaits user response of a blank (to continue) or an X
(to cancel continuation) every ten lines. If the user types
LINES here, the model responds with "MAX LINES.,"

which the user responds with the new desired limit.

DIFFERENCE When listing output reports of perturbed data, the user
can select the third column of each output line to show
the arithmetic difference or the percent change from
the base value to the perturbed value. If the user enters
DIFFERENCE here, the model hereafter displays the arith-
metic difference and will not prompt the user.

% CHANGE Similarly, the user can hereafter get the percent change
between base and perturbed outputs without prompting
each time.

SORT When outputs contain a list of values, the user normally
is prompted for the option to sort the list. By entering
SORT here, future prompts are avoided and the lists are
always sorted.

NOSORT If the user never wants to sort, this entry also bypasses
+he prompt asking for the sort ootior:.

LIST To obtcin a listing of changed items during perturbation
of the R&M file or modification of a cost variable, enter
LIST. Prompting for the decision whether to list does
not occur.

NOLIST To 'ist changed items, Inter NOLIST. Prompting, does
not occur.
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MASK

NOMASK

TITLE

If the intent to use the same mask every time one
is called for by the model, the user car select this option
and enter up to a 10-character mask following the next
prompt, "MASK.," The model will not prompt for a mask
when one is needed elsewhere in the program but will
use the one entered here.

This option cancels the previous one. After this option
is entered, the Model will prompt for masks when one
is required. Note that this option does not set the mask
to blanks as the name might infer._

The user sets this option to use the same title for both
the RMPERT file and PRTOUT file (such as the date
or initials). Prompiing for it will not occur later. After
selecting this option, the user enters up to ten characters
following the next prompt, "TITLE."

NOTITLE This option cancels the previous one. After this option
is entered, the model prompts for a n:-.v title when one
is required. Note this option does not set the mask to
b! Inks as the name might infer.

4.3.4 BACK Routine

To set all of the option back to their original functions, this
option is entered. The original values for all parameters are as follows.

I. maximum lines to be printed at the terminal witho it stopping: 10
2. prompt for DIFFERENCE or % CHANGE
3. prompt for SORT
4. prompt for listing of changed items
5. NOMASK
6. NOTITLE

Note that the BACK option is the only way the user can reset the program
to prompt for DIFFERENCE, % CHANGE, SORT, or LIST.

4.3.5 Abbreviation

The user may abbreviate any response to as few as one character.
For example, the user may type GLOS or simply G to enter the glossary.
Excessive use of abbreviation is not recommended as it tends to disguise
the responses on the terminal printout during later examinaton and it
is easy for ambiguities to exist. For example, if the user ans,,vers MPH
for the prompt "REPORT?" hoping to see the output MFHBMA, MFHACM
is displayed because it appears in the list before MFHBMA and fits the
abbreviation. In addition, some acceptable responses are completely contained
in others,,such as CoLE!Land CPTI. Other restrictions also exist. It is
impossible to enter'a mask on a title with H, HEL, or HELP since
these responses invoke the HELP function. For the same reason, HELP
does not appear in the GLOSSARY. 83



The only exception to the abbreviation feature is in responding
to the prompt "TERM?" in the GLOSSARY. The term to be defined
must t.e entered exactly as it appears in the GLOSSARY or exactly
as one of its synonyms appears. (Several glossary terms have synonyms
so the user does not have to know the exu-t term name for a definition.
For example, R&M is a synonym for R+M and either may be used to
get the definition.) In addition, to list the terms in the glossary, enter
an L instead of the word LIST, but not LI or LIS-

4.3.6 Multiple Responses

The multiple responses feature, which facilitates use of the inter-

active- program, enables the user to anticipate prompts and respond in
advance by entering two or more responses separated by c(4-.: pas. For t
example, if the user is modifying the unit cost of a gr..,p LRUs,
the sequence of prompts and responses might look like tz:1 following.

COST VARIABLE? UC
TYPE? FACTOR
FACTOR 1.25
MASK? AC3
DO YOU WANT A LISTING OF THE CHANGED ITEMS? Y

This sequence initiates an increase of unit cost of all LRUs with
the characater string AC3 for their equipment ID by 25 percent and
calls for a listing of those costs. The some factor could be entered
in one response instead of two by responding:

TYPE? FACTOR, L25

The comma separates the two responses and prevents the prompt "FACTOR"
from being displayed because the user has already responded with a
factor. Similarly, the .entiro sequence above can be replaced by:

COST VARiABLE? 1 JP FAC1OR, 1.25, AC3, Y

Excessive use of lh :ture, while very expedient, makes reading
the terminal listing at a date very difficult. There are two functions
of Vie model for which tWs feature is extremely useful:

FUNCTION? SET
PARAMETER LINES
MAX LINES 30
FUNCTION? GLOSSARY
TERM? MFHBMA

The SET and GLOSSAI-Y functions can be entered c-ester when
separated by commas as:

FUNCTION? SET, LINES, 30
FUNCTION? GLOSSARY, MFHBMA

Further, by using abbreviation oh: well., the w n e sequence can
be stripped down to:

FUNCTIONS? 5, I MFHBMA
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Although use of all of these features will greatly enhance the
use of the model, care should be taken to avoid unwanted operations.
There is, however, a built-in safety feature if an error is made. If
the model detects an input error in a user response to any prompt or
anticipated prompt, all multiple responses following the error nre ignored
and the model issues a prompt for re-entry of the error rescionsc. For
example, the user may mistakenly enter (omitting the L a _s:lown above):

FUNCTION? S, 30, G, MFHBMA

The model, realizing that 30 is an invalid SET parameter, .inores
C,MFHBMA and responds:

INPUT ERROR. RE-ENTER
PARAMETER

The user can then type the following for the desired result.
L, 30, G, MFH BMA

4.3.7 Error Messages

Following is a list of all possible error message w Ach might be
generated by the model. Included is an explanation of what caused the
error and 1..,!-Iat the user can do to correct it.

R&M FILE NOT ATT!'..HED
This message appears 'en the user has failed to attach the
R&M file prior to execution of the interactive program. The
user should terminate the program, attach the R&M file as
described in the INI IATION section, and re-start the session.

INPUT ERROR. RE-E R
TYPE "HELP" FOR V 1 A NCE
This message is produ -! each time the user responds to a prompt
with other than one of the acceptable responses. No other diagnosis
of the problem is reported; however, the user can use the HELP
system- which provides a list of acceptable inputs or an explanation
of what is required. This second part of the m----s:-Jge is reported
for only the first two errors of the session. 'it es not printed
at all if the HELP file was not attached prior to execution of
the program.

HELP FILE NOT ATTACHED
This message indicates that the user has asked for help from
the HELP system, but did not attach the HELP file prior to
the session. The user ma)' either continue '.--fithout cssistance or
exit the program, attach the HELP file, and start over.

FILE DEFINE NOT ATTACHED
This message appears when the user has asked for 'the GLOSSARY
function but did not attach the DEFINE file prior to the session.
The user may either continue without the GLOSSARY or exit
the program, attach the DEFINE file, and start t-..)ver.
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NOT IN GLOSSARY
The user has asked for the definition of a term which Is not
in the GLOSSARY, or has asked the GLOSSARY FUNCTIC'.1 to
list all terms containing a certain mask, and there are none.

ENTER X TO CANCEL, BLANK TO CONTINUE
When the model is listing many lines at the terminal, it stops
after every 10 lines. (The 10 may be changed. See SET in the
section on Additional Fetures.) When it stops, the user must
enter an X or a blank. An X inhibits printing of the remainder
of the list (although it does not cancel any function it may be
perfor!ng), and a blank ccuses 10 more lines to be printed.
If the tr enters anything else, the above message appears.

INCOMPATIBLE FILES
When comper:ng two R&M files in the report function (RMBASE
and RMPERT), it is required that RMPERT be a file which was
created rasing the MODIFY function with RMBASE as the file
from which it was perturbed. It is not necessary that it was
created during this session, and it is permissible to compare two
files which may have had more perturbation files between them.
In other words, if file A was perturbed to obtain file B, and
B was perturbed to get file C, files A and C can be compared
with either one being defined as RMBASE and the other as
RMPERT. The above message occurs when an attempt is made
to compar:,,-, two files of differing equipment /AFSC structures.

NO DATA
This message appear, whenever the user tries to perform an
operation on a group of data with a MASK so defined as to screen
out all the data. To determine why it happened, it may be helpful
to perform the operation again with no MASK.

NUMBER OF AFSCs EXCEEDS 50
This error occurs _when the R&M data base contains more than
50 different AFSCs, the current limit. There is no corrective
action other than reducing the number to 50 in the R&M data
base.

NUMBER OF SUPPORT EQUIPMENT EXCEEDS 50
This error occurs when the RSV data base :_ontains more than
50 different types e' the current limit. There is no
corrective action other than reducing the number to 50 in the
R&M date, bo!,,-.

CURRENT PI ; SUBSYSTEMS AT 40
This error occurs when the R&M data _vase contains more sub-
systems than the model is Programmed (or. There is no corrective
action other than reducing the number in the R&M data base.
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CURP,ENT MAX LRUs AT 120
This error occurs when the R&M data base contains more LRUs
than the model is programmed for. There is no corrective action
other than reducing the number in the R&M data base.

R&M INPUT FILE ERROR
DEBUG WITH BATCH R&M MODEL
The model detected an error in the R&M input deck. As this
model has no diagnostic features for the R&M portion, the R&M
file used should be run using the R&M batch model to determine
the errors.

THE FOLLOWING CARD HAS AN INVALID CARD CODE .

The two character code in the COST file record listed after
this message is not an acceptable cost file card type. The error
must be corrected outside the model and the program executed
again.

THE FOLLOWING CARD HAS AN INVALID SEQUENCE
NUMBER .

The sequence number in the COST file record listed after this
message is not an acceptable sequence number for the card type.
The error must be corrected outside the model and the program
exec ited again.

NUMBER OF AIRCREW EXCEEDS 50
This error occurs. when the cost data base contains more than
50 aircrew, the current lira. There is no corrective action, other
then reducing the number to 50 in the cost data file.

NUMBER OF DEPOT SUPPORT EQUIPMENT EXCEEDS 50
This error occurs when the cost data base contains more than
50 depot SEs, the current limit. There is no corrective
action other than reducing the number to 50 in the cost data
base.

EXI .:UTION HALTED. an ERRORS LISTED ABOVE
If mere were any errors in Chi, COST data base file, the program
is aborted.

INSUFFICIENT DATA TO COMPUTE x;._

If the COST data file is incciapl e, some cost outputs car, not
he computQd and are reported he e.

NO DAT A TO CHANGE
This error results it the user, caner, has requested
modification of a cost variable which was not included in the
COST file-

97



NOT COMPUTED
This error occurs when the user requests an output report for
a cost which was not computed. Insufficient data were provided
on the COST input file. It is possible that this cost is not required
for computation of LCC if higher level terms are supplied. If
it was required for LCC calculations, the user would have already
received the message INSUFFICIENT DATA TO COMPUTE
If the message was not received, the cost which was not computed
here is not required due to higher level terms input in the cost
file.

BASE YEAR NOT FOUND IN DATA. SET TO I
No input was made in the COST file for base year. The user
has requested adjusted LCC fora report, so base year is set
to I. The YEAR column on the resort will show relative year
rather than calendar year.

INVAl ID REPORT NUMBER
This message is produced by the batch print program if the user
requested a report .ether than 01 through 10. The request is ignored
and execution continues.

4.3.8 Te. inat ion

The user terminates the interactive program by entering END
in response to any of the following prompts.

"FUNCTION?"
"REPORT?"

The program terminates with the rn: ssage, RMCM ENDED. Now
the user is required to catalog any created files to be permanently saved.
If a perturbed R&M file was created, to save it for future use either
by the interactive RMCM or by the R&M batch model, type:

CATALOG, RMPERT, filename, RP 999

Filename is the name ur which the file is to be permanently
stored. Similarly, to save the output files for me by the batch print
program, enter:

CATALOG, BSEOUT, -basenamc, RP.99:;
CATALOG, PRTOUT. pertncme, RI3999

These statements cannot be entered into the CDC-6600 Intercom
system unless a REQUEST was entered for each file prior to running
the interactive program.

9 Bath Print Outputs

Tc obtai17 batch aint outputs, the user submits a batch job on
the terminal or by cards containing the following commands,
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ZA I ,CM S0000. V770195
ATTACH, LGO, LCCIMBATCH
ATTACH, TAPE 10, basename.
ATTACH, TAPE 11, pe'iname
LGO.
*EOR
data
*EOR
*EOF

In the above list, basename is the cataloged file name of the
BSEOUT file generated by a session with the interactive R&M. Pertnarne
is the file name of the PRTOUT file. Following the first *EOR card
is the input data cards used to select the reports to be printed. The
reports to choose from and the description of the format for these input
data cards, which may be in any order or quantity, are des:-J-..)eci below.
Samples of each of these output reports are provided in Figures 4.
through 4.11 at the end of this section.

Report No I--System Cost; the user enters 01 in Columns I

and 2 (see Figure 4.1).

Report No. 2--Expanded Nonrecurring Costs (NRC); the user enters
02 in columns 1 and 2 (see Figure 4.2).

Report No. 3--Expanded Recurring Costs (RC); the us-r enters
03 in columns I and 2 (see Figure 4.3).

Report No. 4--Costs by Subsystem contributions; the user enters
04 in columns I and 2 To sort on a recurring cost element,
the user enters the cost element ccde in columns 4-6. The accept-
able recurring cost elements are provided below.

Code Cost Element

COM Cost of on-equipment maintenance
CSM Cost of intermediate shop maintenance
CPT Cost of maintenance r training
CSR Cost of replacement spares
CDR Cost of depot mc- ter.ance
CJG Cost of supporting maintenance rr anuols
CIM Cost of inventory management
TOT Total cost

(See Figure 4.4 which has been sorted by the COM cost element as
indicated by the asterisk. The nonrecurring cost element display of this
output is not included in the sample.)
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REPORT NO. -- SYSTEM COST

PIUP t 15 YEABS BASE YEAR - 1976

ORIGINAL - DAIS COST
PERTURBED - TEST f 3

URRING

DATA BANK 'THEORETICAL)

ORIGINAL
-------

COST LCC

PERTURBED

COST S LCC

DIFFERENCE
----------

- SUPPORT-- .. .... ... ... 88,891,580 30.479% 88,497,843 30.369% -393,746
- OPERATION 64,650,960 22.168S 64,650,960 22.186% 0
-RECURRING
- R A D 6,210,000 2.129% 6,210,000 2.131% 0
- SYSTEM INVESTMENT_ 64,705,798 22.187% 64,852,572 22.255% 146,773
- SUPPORT INVESTMENT 67,185,621 23.027% 67,194.204 23.059% 8,583

'OSAL 0 0.000% 0 a.00n%

1L5 291,643,970 100.000% 291,405,580 100.000% -230,389

Figure 4.1 Example batch repot[ no 1.
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REPORT NO. 2 -- EXPANDED NON-RECURRING COSTS (NRC)

ORIGINAL - DAIS COST DATA BANK (THEORETICAL)
PERTURBED - TEST 0 3

ORIGINAL PERTURBED DIFFERENT--

cosT % LCC COST S LCC

RECURRING 153.542.550 52.647% 151,148,803 52.555% -393.746
PIUP t 15 YEARS
DISPOSAL 0.000% 0 3.000%
NON - RECURRING

L7RD R & D 6,210,000 2.129% _000 2.
SI sySlEm INVESTMENT

CFP - PROCUREMENT_ 64.705.795 22.187% 64,852,572 22.255% 146.773
CPM PROJECT MANAGEMENT 0 0.000% 0 0.000% 0

:oi - SUPPORT INVESTMENT
CPTI - MAINTENANCE TRAINING. 0 0.0001 0 0.000% 0
CSPI - SPARES 16.479.177 5.650% 16,487,761 5.658% 6,583
CDRI - SE. DEPOT 28,110.719 9.6391 28,110,71,; 9.647% 0
CSEI - SE. FIELD .. 18.535.020 6.355% 18.35,021; 6.361% 0
CSWI - SOFTWARE AcOuisITIoN... 1.997.711 .685% 1,997,711 .686% 0
cJGI - MAINTENANCE MANUALS 2.051.328 .703% 2,051,328 .704% 0
CIMI - INVENTORY MANAGEMENT 11.663 .004% 11,663 0
CF AI FACILITIES 0 0.000% 0 0.000% 0

TOTALS 291,643.970 100.000% 291,405,580 10.1.0005 -238,389

Figure 4.2 Example batch output report no. 2.



REPORT NO. 3 -- EXPANDED RECURRING COSTS (RC)

ORIGINAL OATS COST DATA BANK (THEORETICAL)
PERTURBED - TEST 0 3

ORIGINAL PERTURBED DIFFEREN

COST % LCC COST % LCC

NRC - NON-RECURRING_ 138,101,420 47.3531; 138.256,717 47.445% 155,3'

CDP - DISPOSAL 0 0.0 O 0.000%
NC RECURRING (FOR PIuP c 15 YEARS)

CO - OPERATION
CFL - FUEL.. .. .... . 0 0.0005 0 0.000X
COP - PERSCNY:,.

CAC - AINCREw
COO - OTHER OPERATIONS

64,650,960
0

22.168%
0.000$

64,650,960 221:761
(.000%

CS - SUPPORT
COM - ON-EQUIPMENT MAINTENANCE 11.050.344 3.759% 11.050,344 3.792%
cSm INTERMEDIATE MAINTENANCE 11,668,625 4.001% 11,377.471 3.904% - 291,1'
CPT - TRAINING.... . .. . 8,272,825 2.8371 8,169,155 2.803% .104,61
CSP - SPARES r 14,970,000 5.133% 14,972,078 5.1385 2,01
CDR - DEPOT MAINTENANCE-- . . . 27,954,939 9.5851 27,954,939 9.593%
CSE - SUPPORT EQUIPMENT 9,573.120 3.282% 9,573,121 3.295%
CSW - SOFTWARE 2,562,000 .878% 2,562,0- 79%
CJG MAINTENANCE MANUALS..-.---- - 2,307,745 .791% 2,307,7! 792%
CIM - INVENTORY MANAGEMENT 531,989 .182% .183%

LCC - TOTALS = 2910643,970 100.000% 291,405,580 100.000% -230,3(

4
Figure 4.3 Example batch report no. 3.



REpot7 In. 5 -. C0975 RT OUTIO757E4 C0NT4141777043

WECURPW COST ELFIRENTS 1E64)

VT FILE .- ONTO COST DATA $448 (714E04E71C4L7
1J 4C014 CSM CP7 COP CDR CJG

--- --
4 Ilci

--
1 NCT

-

i Net I Net S Pet S RCT
-.--- .__ ..

4417e 146,256.7 15.195.9 74.764.1 21p.119.1 71.195.4
1.424 .930 .770 7.131 .715

44110 117,530.0 59.767.6 57.505.1 68,514.5 56.018.5
1.149 = .550

543
.670 .547

44330 71.395.5
. 65.2;3.4 4141,041. 714.900.5

.617 .617 1.174 P.796
60.4495.7 .0 77.1 76.178.5

.596 .606 .515 .349 .70
58.043.8 57,640.5 35,906.7 775.664.6 716,624.7

.516 .351 2.693 7.187
34,754.0 0.345.8 1!.247.4 14.246.5 34.67i.2

.149 .082 .169 .119 .339
37,171.1 1,601.5 17,273.1 3.776.7 114. 495 . 0

.114 .016 ,470 ,n q

18.415 7 39 517.5 19 106.4 74.474-3 55,4x''
,vpin .176 .169 .749

5

47.078.4 r 7,756.4
163 .460 .076

16,800.8,6215,471.4
.347

18.046.3
.17n

7.819.5

14,4 31. a 41,458.0 17,0(0-6 71.641
.464 .127 .167

16,073.7 21.478.2 17,579.9
.157 .713 .112

15.414.9 19.91.6 15.726.1
.161 .195
5 11.909.5 70,59'

.8i7

11,631. 26.293.6

414470

417119

Al 110

ac110

4E370

44710

4417n

4e710

04120

47174

47470

4714E.

4E41

5047TO

.6

ACT

2,030.0 494.7
.002

8,704.1 462.6
A164 .0445

7,271.7

IN .560_ 1

1.40 .007
154.7

.007

4.074.4
-07

1,044.0
.014

3,154.8
.071

3.464.7
.039

TOTAL

1 PET

.044
7,437.6

.n73
13=170-4

.174
15.664..

.152
11.626.1

.127

..---
,662.6 151,449.7 35 A 0 4.444,664.6

74.707 1.503 .146 44.747

OTREP PECOPPIRe COST O .. CO( .

e.W

CFE. ..

4.311.064,0
52.1

634.244.0
6.745

770,00.0
1.669

0.0
0.055

7157 7747704/T25T 644614

TEST 5741106/7657 044614 (CPT)

C64 04EP6661.

72.47%7
0

34,171.4
itfi

n.n
1.nnn

.

TOTAL PICT 10,216.170.0
Inn 000

Fiour6 4.4 - Example batch output report no, 4.



To sort on a nonrecurring cost element, the user enters the cost
element code in column 8-I I. The acceptable nonrecurring cost elements
are:

Code Cost Elemeni

CPI Cost of spares investment
C-ICI Cost of maintenance manuals initioi
CPP Cost of procurement
CIMI Cost of inventory management
TOT Tota! cost

Report No. 5--Costs by LRU Contributions; the user enters 05
in columns I and 2. To sort on a recurring cost element, the
user enters the cost element code in column 4-6. The acceptable
recurring cost elements are;

Code Cost Element

COM Cost of on-equipment maintenance
CM Cost cf intermediate shop maintenance
CPT Cost of maintenance personnel training
CSR Cost of replacement spares
CDR Cost of depot maintenance
CIM Cast of inventory management
TOT Total cost

(See Figure .4.5 which has beer sorted on a cost of on equipment maintenance
(COM) as indicated by the asterisk. The nonrecurring cost element display
of this output is not included in the sample.)

To sort on nonrecurring cost elements, the user enters the cost
element code in columns 841. The acceptable cost elements ore:

Code Cost Element

CPI Cost of spares investment
CPP Cost of procurement
CIMi Cost of inventory mancgement initial
TOT otal cost

Report No. 6--Reliability, Maintainability, and Availability by
Subsystem; the user enters 06 in columns and 2 (see Figure 4.6).

Report No. 7--Man-hour Costs per Year by AFSCs and Subsystem
Supported; the user enters 07 in. columns I and 2 (see Figure 4.7).

To sort on one column heading, the user enters that heading
e_ in column 4-8. The acce table headings are:



REP047 40 5 COSTq 4Y Lill coomilumms

ItC944140 c057 rir,mr4Ts (rE4 17001

OUTPUT FILE . DAIS COST DATA III! aRFOIFTICAL)
ID 'COM CSH CPT
-

Acipl

44331

111121

£1113

61117

47111

-..
I ICT

146.256.2
1.421

71095.5
.691

51.913:5
.576

56.311,1
.870

04.047.2
.130

15,754.0

.-
% 7.CT

-----
95.195.5

44.110.;930

4024
52.D90.5

.515
310750.3

.110
14.178.9

.177

8.345A

...
le,

75.784.1
.779

65,751.9
.617

354906.7.351

29.255 1
.2$5

71,152.4
.207

17.247.4
.109 .082 .169

Wit 21480840 763.7 20.193.1

.233 4232 .150

14N313 77.0 21,71U.8 4505:1 19iS511.

715 .737 .1,1.

AC12I 16.779.5 45,7,4.3 714603.7

CS?

% 'KT

214,115.1
2.1)1

10100349
1.376

"5'1564!643

C04
-..

% ICI
-- -=

195.0
715

714.540-1
z.745

715.67.0.
7.187

co
---

% PCT
..--

150,2

154.7

154:71"2
An?

.107

-1074I

i PCT

812.705.1

c97.1211.5
5.410

1.156.4415:!:::

47.095.5
.065

7.570,
.074

10,766.5

.111
24.021.7

235
5.181.1

05P

1.571.1

37.3$1.6
.365

5.141.3

)4.676"5
.114

41071,0
.161

16,q73.4

A

154.P
.1102

15M, ;,

.002
2.150.4

.021

194.2
.==

.oe.6
.0R5

203,970.1
1.553

100,794.2
.915

117.480,7
1.099

131,215A
1.360

"I4,2

.1,....

41121

AC211

40 121

61111

11211

A7021

41114

AZI21

Aim

AW)12

.159
15,815,7

.155

15,6711
'53

151117.2
.144

15051,5
$In

10,644.0
.100

13,431.7

01
13,,72.1}

179
13.070.0

17'

!lino

.457

13,32543
=126

71.613.7
.211

11,911.4

.195

6.490.4
.06)

30.649.7

2fi.251.31°

1

,211 .075 4.5 300:4

46.1354.6 11.553.7 .070 .001

.16c

1:-)0111.4 .

.1,11 4,0 1.051.662.6 15.466,0
14,20715,601.5 9.750 .345

7.1''
OTHER lacmInum C0575 -- ESE ....... ...

csw..... . ,.,. .

Cr,

EFL.

CAC

con

TUT STATfom/TEST DRAWER (em..:....:

TrST STATInviTF3T bAAVFA (CPT) ,...

CDR 1)VERHAUL-7. .

453,4
.005

. . _._

4.115.45:i7
211

50.201,5
6.739

170.041.0
1.669

151,49..7
1.,(13

7.0
0.000

4.110.060,0
02.106
0.0
0.000

92,021.7
.904

11.371.4
.116

0.0
0.059

TOTAL acy mt,P6,170A)
Immo

Figure 4,5 Example batch out report no. 5.



REP041 No. 6 -- NELTABILIMMAINTAINABILITY,
AND AVAILABILITY BY SUBSYSTEM

OUTPUT FILE - DAIS COST DATA BANK (THEORETICAL)

ID HFHBMA

FLIGHT SHOP

WITRAFH
........

FLIGHT SHOP

SHHAFH

FLIGHT SHOP

AVAIL SUBSYSTEM LCC CONTRIBUTKO
M.:,... .. . .,M..,..,..*,

FLIGHT SHOP
AA110 37.40 5.186 2.707 138.669 72.390 270.038 127.662 .87822 3,391,094.3 12,406,339.9
AA120 34,00 5.925 4.096 174.271 120.471 335.509 217.212 .85159 4,166.1 15,637,510,4
A110 51.00 1.884 2.02 36.934 47.297 45.746 88.897 .96438 553,904.6 5,690.240.Z
AC210 74.80 2.288 2,011 30.592 26.385 39.321 50.330 .97032 455,264.0 1,778,694.9
AC310 404.60 2.615 .958 6,612 2.369 7.324 3.692 .99343

98,432.2 631.336.5
AC320 62.90 2.097 3.516 33.340 55.897 40.151 109.872 .96774 469,573.3 2063,913.8
AC330 328.10 2.335 .660 7.116 2.011 10.546 3.241 .99293 160,511.8 553,226.1
AC410 149.80 2.156 .729

14.393
4.867 27.583 6,803 .98581 319,904,5 302,352.7

AC510 647.70 2.030 1.514 3.134 2,338 4.449 4.368 .99688
611351.1 356,242.7

AC610 120.70 1.502 141 12.442 2.828 17.644 2.955 .98771 217,370.7 1,765,220.0
A1110 56.10 3.131 55.807 6.636 80.711 7.089 .94714 9341273.B 1,726,711.6
AI120 680.00 3.692 .949 5.429 1.396 9.249 1.396 .99460 111,155.0 447,014.9
AH110 113.90 1.883 1.218 16.535 10.690 24.495 19.822 .95373 302,045.5 2,398,350.4
4H120 57.80 3.996 3.937 69.141 68.108 134.995 119.274 .93533 1,685,575.4

24/323,574.r
AH210 1261.40 6.090 .853 4.828 .676 9.656 1.044 .99520 162,718.3 658,641.1
AN110 1031.90 3.325 .502 3.222 .487 3.948 .487 .99679 55,134.9 107,930.9AN120 62.90 2.125 2.515 33.781 39.988 39,814

77.910
.96732 454,835.9 1,992,912.6

AN130 232.90 1.836 .689 7.685 2.959 12.136 5.558 .99218 154,262.7 388,096.4
AN210 54.40 1.600 2.323 29.405 42.704 40.906 82.392 .97143 482,013.9 2,472,538.5
AN220 110.50 1.410 ,617 12.760 5.587 17,591 13.038 .98740 215,491.6 1,259,2324
AN310 37.40 5.285 2.834 141.313 75.788 158.045 143,487 .87618 2,178,342.8 9,929,775.3'
AN320 136.00 4.174 3.296 30.692 24.234 40.539 46.259 .97022 479,690.7 2,749,774,8:
AN330 30.60 3,945 3.392 128.922 110.838 174.301 169.533 .88580 2,268,819.9 15,381,589.0
AZ110 2041470 2.074 2.308 1.016 1.130 1,270 2.155 .99899 19,816.4 4,600,196.9
At120 73.10 2.070 2.939 25.317 40.201 34.974 72.926 .97246 481,895.4 9,991,623.7
A1130 168.30 1.912 3.361 11.358 19.969 13.568 34.358 .98871 201023.0 9,262,251.6
A1140 102.00 2.460 1.658 24.314 16.259 32.076 22.613 .97626 461,055.9 5,613.675.1
*2210 1266.50 2.019 1.766 1.594 1.3(14 2.5148 2.269 .99841 51,468.8 1,675,369.3
111220 1263.10 1.991 1.205 1.576 .954 2.069 1.453 .99843

104,291.6 1,459,728:641310 40.80 2.037 .435 49.926 10.671 84.353 18.970
.95245 1,076,964.9 4,118,904.742410 249.90 2.756 4208. 11.028 16.837 14.944 29.483 .98909 211,075.0 2,477,221.6

4Z420 103.70 2.590 3.654 24.976 35.236 34.503 58.689 .97563 468,248.8 3,218,524.6

93
Fig* 4.6 -Example batch output report no. 6.



REPORT No.

HARBOUR COSTS PER YEAR BY AFSC'S AND SUBSYSTEMS SUPPORTED

OUTPUT FILE - DAIS COST DATA BANK (TREORETICAL)

ANNUL BASE FLYING HOURS (ABFH) 26920A0
NUMBER OF BASES (48) 4 1

PERCENT OF TOTAL LABOR DEVOTED To DIRECT LABOR (EFE) 60,00%

LOADED DIRECT TOTAL DIRECT TOTAL

LABOR MMH/FH LABOR MMH/FH LABOR

RATE FLIGHTLINE FLIGHTLINE SHOP SHOP

.'AFSC SUBSYS (LLR N) (FMMB N,M) (MURF N,M) (URN N,M) (MURS 4,M) TOTAL LABOR TOTAL COST

32632................... 4.578047

AA110

AA120 .......... ..... . . . .

AM120

A4310

AN330 . . .. ........... . .

Az110

A2120 F. . .... . stithimft..*

A2140 . P. . . . .....iimEmPmfee

A2210

AZ220 .. . . . ...............

AZ310 ..... . 77M.iif*M...r

AZ41O

Az420 . . . . . ....... . . . . . . .

__
TOTAL ...... .......... . . . .

.12602

.15545

.06239

.11110

.10340

.00083

.02320

.00909

f02235

.00144

.00142

.04502

01023

.02305
.... __

.69499

5444.136

6715.313

2695.403

4799.474

4466.824

35.792

1002,287

392.630

965,647

62.046

61.262

1945.059

441.854

995.641

n..-

30023.367

0.00000

0.00000

0 00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000
-..

0.00000

0.000

0.000

0.000

0.000

0.000

00.000000

0.000

000...E

0.000

0.000

0.000

0.000

4.544 136

67t5.313
2695.403

4799.474
4466.824

35.792

1002.267

392.630

965.647

6621:0246:

1945.059
441.654

995.641
. 3-.-a- -0.

30023.367

Figure 4.7 - Example batch output report no 7.

99

40,330.4
49,747.4

1555:79.9,574T

33,090.4
265.2

7,425.0

1:9105168

459.5

453.8

14,409.1

3,273.3

7,375-8
.____......

222,414.5



Code Column Headin

LLR Loaded labor rate
FMMH Direct MMH/FH flightline
MURF Total labor flightline
SMMH Direct MMH/FH shop
MURS Total labor shop
LABOR Total labor
COST Total cost

Report Nos. 8A and BBSpares Requirements - Investment (8A) --
Spares Requirements per year - Replacement (8B); the user enters
08 in columns I and 2 (see Figures 4.8 and 4.9, respectively).

To sort on one column heading in report 8A, the user enters
a heading code in columns 4-8. The acceptable headings are:

ode Column Heading

STKL LRU shop spares
STKS SRU shop spares
)PLL LRU depot spares
DPLS SRU depot spares
UC LRU unit cost
UCSRU SRU unit cost
LRUSS LRU cost of shop spares
LRUDS LRU. cost of depot spares
SRUSS SRU cost of shop spares
SRUDS SRU cost of depot spares
TOTAL Total cost

To sort on column headings in report 8B, the user enters a heading
code n columns 10-14. The acceptable headings are:

Code Column Heading

PN NRTS probability
FCL LRU condemnation rate
FCS SRU condemnation rate
UC LRU unit cost
UCSRU SRU cost of spares
SRURS SRU cost of spares
TOTAL Total cost

Report No. 9--Support Equipment Requirements /Cost; the user
enters 09 in column I and 2 (see Figure kW),

To sort on -one c !!)r-nn heading, the user enters a heading
in columns 4-8. The acceptable headings are:
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4E15017 40. 51

splIES RE011TAtmr1177. igfrmTmcAT

n1Itpu7 FILE . DAIS cosi 1474 pAmw ITREOIFTICAII

sus8Ei Of 813Es (48) t 1

ANNUAL TCAK 553E PLTIPQ ROUIN (7,81'8) t 51840.00
EXPECTED pal 056E1 IENO, . ,1n

SROP SPARES win' 8PAREZ UNIT C0.57
.

DEPOT REPAIR CULE TIME (PACT/ f .17 PAS-
OASE AEP114 r7cts TIME (58CT) ' .11 T43.

0o37 ot 417o SPAM'S C1ST nr situ 3p45E3

MOO !MU LID 3RU LIU/ 31111 SHOP DEPOT sRnf DEPOT

1.10 ISM) WAS) 481'111 I85L81 (UC1 toes1i01 (LAU531 11.51111s7 EZPUSS1 1110631 TOTAL cns7
.._ _____ _._.- ------

11111 1 1 1 .59552 12017698 50000 1571.41 50,000.0 244,926.0 3,571,4 43.489.2 341,986.6

44112 I 1 5.79966 02:76962 10007 909,09 19090.9 57.998-6 909.1 18.881.5 107:787.2

44111 I t 23,36651 41,95090 rinno 4;15.71 39:0170.0 671,004;8 0,285.7 179.032.4 185,127.9

85171 1 1 41.79123 139.33518 601100 8686.07 00,000.0 7.627.593.8 6;886.7 978,901.0 1.621,I61.4
40111 1 I 3.0801 21.00964 10544 958.73 111.546.0 17.522.9 958.7 25.844,4
At112

ACIli

i
1

t
5

2.91417
4.33781

10.22910
5i71032

15735
5016

1311.50
5016.00

150735,0
5,015.0

05.567-9
21.751).1

1.311-5
40,128 o

39.6"
-.

AC)Ii 1 9 .72552 9.98031 5495 5495.00 5,495.0 40003.7 49.455.0 165.200.1
Aull 1 i 5,81182 50.03274 4873 781 =77 4,7123.0 21,441.11 Z$1./ J,0 2,650.0

AC 1? 2 1 0.00000 1.07,03 5000 ,,1047-011 1o.000.0 OA 5,05' .1,174.7 7,551.232.5
A9 311 1 3 4.211980 2.411479 2153 269.13 2,151.0 9461.7 3.209.2 75,667.5
50112 I I 1:579557 1.67957 9119 904.00 900.0 1.691.6 22.576.3 109.5,0,6

AC321 1 I 4,05266 91,25610 0501 509,00 4.581-0 15,566 6 .1,0 139.711.1 6606143.5

40322 2 1 .12155 1.04115 700 350.00 10400.0 86.6 .900.0 101,214.9 172013405
103.71 0 I .71112 .71142 168 168.no 672.0 120 4,400.0 107.04405 6451701.5
10331 2 1 0.41000n .71641 657 30.50 1,314.0 7,135.3 1,779.5 51,724.6

1t312 6 1 1.15351 ,5619? 960 960,00 5,740.0 1 711655.7 52,015,2 249.231.8

40313 3 2 0.00000 1.64090 2691 314-53 5,073.0 J 1,315A 15090.8 285018,5
10314 7 7 1.16680 1.16680 III 131.00 911.0 41.9 4.400.0 1,504.0 16460.0
AcIti 1 3 1,16183 7.40335 605 121.70 Pt ,,735.2 5.910.0 3,651.8 51,964,0

A0112 I 6 0,00000 7,55026 308 51.33 10.499.7 10,000.0 8.918.8 109.344.5
1E101 1 0 3.15140 0,00000 200 "' . 009.4 1.100.0 215.2 3,924.6
4c511 1 6 1.27151 A 96r" .00.0 25=5 110,0 45.4 997.6

AC611 0
- _.

e.,04.# 440.0 81-9 0.0 03,0 564.9

AC511 )00 5000.C-0 5,000.0 821.4 0.0 40103 6.251.7

.11357 5900 1980=00 50940.0 1.747.6 0.0 321.9 7.412.5

0 .15609 .09784 1110 4I11A10 kikILO . 51.9 0.0 51.0 564.9

5 2 1.31018 145717 990 990.00 7,970.0 10297.1 1A604 1,i35.6 12,611.7

Awl 1 1 5,351177 31,71110 33000 2750.00 3301i0.11 17601117.7 2.750.0 59,761.1 217.309,1

AE411 1 i 6,20701 16,51316 17000 7125.00 17,000.0 105,521=1 70175.0 350778.0 1500376.1

AIM 1 1 23,7335.0 31,1?634 12700 184.67 17,00000 284,502.0 184,5 4.033-9 303,170,5.

". sue= . -. _--_

TOTAL 147 135 47-70011,411 125605Aill 71171 p411717.57 1051054Ln t11,27t,722.9 005.218.8 4.600.119.5 160140.104-2

70141 ILL DASE5 105.400,1110.7

OT1111 C0 =TS
3PA4E PANTS (SPATS) 39,073,5
RAA Wimp 11A7c11faL c037 (VXMC,..". 0.0
InTAL,.. . ., ...... . .. . .. iEFifig.fF,. i4071.6

. ..,,i*.*.....

TOTAL fsrl 15,170,177.7

Figure 4. Example batch output report no. BA.



AEABAT An. an

SPAREs IF8'I1ACMERT3 PER TEAM OEPLACENFMT

ouTpUT rILE DAI5 C051 n474 B404 1:NORE7ICAL1

RAABE' Or SASE., (AA) t I

AiRuAL BASE FLT1*0 nom (AuFH) 2 25920.00

Liu
---

1=5
PROS.

MAI
---

COADENAATIOA PATE

LIU SRU
(FCLI (FC3)
----

UNIT COST

LIU Sly
WC) 111C1241)

.

COST OF $PINEs

LOU WI
CLAM, (541430 ToTAL 0037

..=7.-.14111 .02120 01 .05 50000,00 3571.43 7,344,3 6,,77.1
11.461141144112 002510 .L1 005 10000,00 909=09 1.759.6 5,631.1 7.570.6AA11) .09640 at .05 30000,00 4265.11 20.126.1 261969.5 97495.6A4121 .17730 ,41 .05 64000.00 6666.67 76.41200 119,307.3 216.111,14C111 .01120 .01 .05 10546.00 954.71 975.5 5.101.5 11,15601AC112 .01720 .01 .05 15730.00 1311.50 1.175.0 5,995,6 7.321,4AC113 .02560 At .05 5016,00 5016.00 052.6 4,295.6 4.941.210114 .00430 .01 .05 5495.00 5495.00 120.1 6.224.7 4.349.7AC211 .05390 .01 .05 4623.00 263.11 131 7 2.110.9 2.164.610212 0.00000 .01 .05 5000.00 5000.00 0,0 10065.6 1,AstAC311

AC312
.19710
.04600

.01

.01
.05
.05

2153.00
90000

259,11
900.00

271,9
50.7

97.1
251 °*AC121

AC322
.02950
.00090

41
.00

.05

.05
0561.00
)00.00

509.00
350.00

556,9
2,6

7 *
'4.A

32.126.91C323 .00920 .01 .05 150.00 160.00 1.6 4.0 15.0AC331
iC132
AC33,

0.00000
.04360

0.00000

.01
#01

.01

.05

.05

.05

651.00
960.00

2691.00

321.50
960.00
161.43

0.0
1'

,,T19.9
461:3

1.305.1!

141.01119
555.0

3.424.540319
41411

#004314
:02430

,01
401

.45
005

113.00
606.00

133,00
121,20

.4
0.9

20,650*9
15.166.2

3549994
15.334.140412

6E413
0.00000
.05520

401
.01

005
.05

304.00
200.00

51033
200.1-

1,572,4
700.1

15.051.5
766.9

30,6264
915=110511

5C611
.09530
.40250

.01
at

.05

.05
2654.00
6000.00

66*
p= 2.535.1

1p29041
9,300.9
2,276.2

14636.1
90500.110612 .00760 .01 ,05 207,00 .00 190,6 525.5 116.211111 007370 .01 .05 2110.00 #40.00 202%0 557.7 744.141112 .00350 .01 .05 M.,' 5000;00 JIM 1,34200 1.655.241111 .13670 :01 .05 ille 1100.00 12.1 32.3 44.6.61114 .14460 001 .05 0 440.00 .0 12,9 13.741121 .73000 .01 .4.00 440.00 2.5 6.9 0.9000.00 5000.00 21.7 66.2 90.9

....6 5100.00 1980.00 37.4 33.1 71.1.u1 .05 440.00 440.00 2.5 609 3.9..cot .19150 .01 .05 990.00 -990.00 35.9 21504 254.741311 :02530 .01 026 13000,00 2750.00 5,304.1 4.962.4 14.266,512111 .11950 .01 .05 17000.00 2125.00 3.165.1 5.351101 11523.20192, .24460 at 05 1E000.00 114.07 6.541.4 919.9 9,462.3
TOF. 5.41590 .77 3,65 761471.00 203717.67 306,090.1 61),910.0 196,000.0

TOTAL CS? FALL sans) -- 915.000=0

Figure 4.9 - Example report no. 813.



REPORT NO 9 SUPPORT EQUIPMENT REWIREmENTspon

OUTPUT FILE . DAIS COST DATA BANK (THENErICAL)

ANNUAL PEAK BASE FLYING HOURS (PBFH) = 51840.0c

NUMBER OF BASES (NB) = I

AVAILABLE ANNuAL OPERATING HOURS (AAOH) 870.00

TEST STATION

DEMAND REPAIR UTIL a TER UNIT

TIME TIME RATE BASE COST

SEID 0(TSDEm) (TSDOT) (A) (NM) (UCSE)

... _ ...

ARFTS ,24455 .03010 9017e

CHIN .22197 .02903 .803U0

VMS .21257 .01E21 .98832

MWTS .10912 .01825 J6001

DTS .06647 .01018 .33559

ICTM .01425 .00312 406085

SE

COST/BASE

(CPUSE)

1,370,200.0 11377,200.0

1,667,100.0 1,667,100.0

3,555,000:0 3,559,000:0

5,462009.0 5,462,100.0

2,816,00,0 2,616,400,0

1,080,400.0 1,080,400,0

TOTAL SHOP PECULIAR SE COSTS PER 15,995,20%0

OTHER PIE LEVEL co!;

COMMON SH'

MINER')

PECULIAR k.

TOTAL EITHER

INITIAL COST OF INTER.

SE SPARES CONNECTION

COST/BASE HARDWARE

(CSE3M) CIE

137,020.0

166,710.0

355,9000

546,210.;

2a1,640.0

108,040.0

1,595,520.0

0.0
0.0
0.0

0.0

0.0
0.0

COST OF INVESTMENT REPLACEMENT

SOFTWARE COST COST

(CSU) (CSEI) (CSE)

0.0

0.0 1,907,220.0
54,808.0

0.0 1,833,810.0 66,684.0

0.0 3,914,900.0 142,360:0

00 6,008,310.0 218,484:0

0.0 3,091,040,0 112,656.0

0.0 1,418,4140.0 43,216.0

0.0 17,550,720,0 638,206,0

7'

(BCA):, 78,000.0

JuENT BASE SF :OST (BPA) ,.. 388,000.0

*ION FLIGHTLINE SE (FLA),.. 518,300.0

COSTS (OBsEc)
984,300.0

............

18,535,020.0 638,208.0
TOTAL sE COST FFF BASE......

CSE! TOTAL Noti.RECORRING SE COST (ALL BAsES).. . . . . . .. 18,535,02M

CSE TOTAL RECURRING $E COST PER YEAR (ALL BASES). 638,208.0

TOTAL RECURRING SE COST OVER USAGE PERIOD OF 15 YEARS. . . , . . .... 9,973,720.0

SUPPORT EMINENT LIFc CYCLE coST,.., ... . .... .. . . . 28,1081140.0

4 ' SORTED

Figure 4.10 Example batch output report no. 9,
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Code Column HecKling
75DEM Test station demand timeISDO7 Test station repair timeA Utility rate
NSER Number per bas
UCSE Unit cost
CPUSE Cost per base
CSESM Initial support equipment spares cost per baseIH Cost of interconnection hardwareCSU Cost of software
CSEI Investment cost
CSE Replacement cost

Report No. 10--Cost of Training; the user enters 10 in columns
1and 2 (see Figure 4.11).

To sort on one column heading, the user enters a heading codein columns 4-8. The acceptable headings are:

Code Column Ileadng
NWK TTS course length weeks
CTTS TTS cost/AFSC
Cair OJT cost/AFSC
MU Manpower requirements
IRS Annual turnover rote
TOTAL Total cost

A sample iN put data deck format is shown below:

01
03
02
08 TOTAL TOTAL
04 COM
05 COM TOT
06
07
09 TSDEM
10
08

The foregoing input deck generates reports I, 3, and 2, followedby report 8, with both sections of report 8 sorted on total cost andthen report 4 sorted by S COM for recurring costs and not sorted for
nonrecurring costs. Report 5 appears sorted by COM for recurring costsand sorted on the total for the nonrecurring costs. Reports 6 and 7follow with no sorting. Report 9 is displayed sortad on TSOEM, followedby report 10 with no sort, and finally report 8 is repeated, this timewith no sorting.



REPORT No. 10 -- COST OF TRAINING

OUTPUT FILE - DAIS COST DATA BANK (THEORETICAL)

ANNUAL BASE FLYING HOURS (ABFH) 2 25920.00
NUMBER OF BASES (NB) .

AFSC
----

ITS
COURSE
LENGTH
WEEKS
(NWK)

TTS
COST/
AFSC
(CTTS)

OJT
COST/
AFSC
(cOJT)

MANPOWER
REQUIREMENTS

(MU)

ANRUAL
TURNOVER

RATE
(TAS: TOTAL COST

-43171 0.00 0.0 0.0 1.61205 0.000 0.0
42153 0.00 0.0 1,307.0 1.61205 .246 658'.8
32652 0.00 0.0 5,939.0 11.63051 .246 21.597.0
12632 28.40 18,672.1 0.0 15.63717 .592 192,317.0
32251 0.00 0.0 5,433-0 7.95766 .246 13,517-8
32231 28,50 17.489.4 0.0 6.38327 .592 734533.3
32833 20.E0 14,433.0 0.0 2.81752 .592 26,784.9
32353 o.00 0.0 722.0 1.26749 .246 286.1
32850 0.00 0.0 2,327.0 5.163134 .247 3,769.,
32830 30.10 18,881.1 0.0 4.61776 .621 59.956.6
-32831 19.50 13.016.3 0,0 3.57791 .66 34,586.8
32851 0.00 0.0 2,26g.0 1.34127 .254 975.5
32651 0.00 0.0 7,870_0 6.43740 .246 15,840.4
32631 39.10 24,017.5 0.0 4.53653 .592 71,765.7
40451 0.00 0.0 4,379.0 .12027 .246 164.7
40431 23.20 18,705.4 0.0 .11334 .592 1-396.4

TOTAL COST PER BASE 517,150.0
TOTAL CPT (ALL BASES) 517,150.0
TOTAL RECURRING CPT (PIUP = 15 YEARS)..... ,, 7,757,249.3
NON-RECURRING INITIAL CADRE COST (CPTI) 0.0
LIFE CYCLE TRAINING COST 7,757,249-3

Figure 4.11 - Example batch output report no.
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Reports ;, 2, and 3 are designed ;o compare the base file with
the perturbed file. The remaining reports are displays for the base the
only. if the first three reports 3re not desired, the command to attach
that file is not necessary (ATTACH, TAPE!, pertname).

A sample termination sequence is shown in Figure 4.6. This sample
illustrates the foregoing request for a batch print output.

4.3.10 Example Sessions

The folloveng is a sample session using RMCM in the interactive
mode. Explanations of certain lines in this process are interspersed among
the excerpis from this CDC-6600 intercom session.





COMMAND SCREEN, eo

COMMAND ATTACH.LCCIM

PFN IS
LCCIM
PF CYCLE NO. m 001

COMMAND- ATTACHPRMBASE,DAIS05

PF CYCLE NO. = 001
COMMAND REGUESTtRMPERTt*PF'

COMMAND- REOUESTtBSEOUTttPF

COMMAND REOUEST,PRTOUTt*PF

COMMAND ATTACHtCOSTPCOSTDOS

PF CYCLE NO. = 001
COMMAND ATTACHFHELP

PFN IS
HELP
PF CYCLE NO. = 001

COMMAND ATTACM,D5FINE

PFN IS
DEFINE
PF CYCLE NO. m 001
COMMAND LCCIM

-4 for 80 column terminals, wider screen

-4 attach the model

attach the R&M data base

request storage for perturbed R&M file

request storage for output file

request storage for perturbed output file

attach cost file

-4 attach HELP file

-4 attach glossary

execute the model

Figure 4.12 = Sample initiation procedure.
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N011-FATAL LOADER ERRORS -
TRIED TO LOAD INTO BLOCK BELOW ORIGIN
GET . RI
LAST PROGRAM READ 7 W. SU
LAST F ILE ACCESSED SYS I 0

THE .DRC LIFE CYCLE COST IMPACT MODEL
DO YOU WANT BAS IC INSTRUCT IONS Cr OR N

NON-FATAL LOADER ERRORS -
TRIED TO LOAD INTO BLOCK BELOW ORIGIN
GET. RI.
LAST PROS-RAN READ - W. SO
LAST FILE ACCESSED- SYEI 0

FUNCTION? PRODUCTS

refuse basic instructions

74-- request output products

D0 YOU WANT TO CHANGE 'Num_ COST INPUTS? N do not alter cost file valueS

DO YOU WANT TO PERTURB COSTS? do not perturb costs

request life cycle costREPORT? LCC

*LCC BSEOUT
291,643,970

REPORT? RC

*RC- BSEOUT
1530542,550

REPORT? RCY

*RCY BSEOUT
10,236,170.0

REPORT? NRC

*NRC : BSEOUT
8,101,420

REPORT? X

-44-- request total recurring cost

-4 request ennue recurring cost

-4- request non-recurring cost

-4- exit products function

4.13 Example session with no perturbation.
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_DIFY

TW

TEST a 1

TYPE? FACTOR

FACTOR g .60

MASKAC3

DO YOU WAN

initiate R&M modify function

select shop repair time for

append R&M header card

select rn

T A LISTING OF THE CHANGED ITEMS?

QUIP RMBASE RMPERT
AC311
AC312
AC321
AC322
AC323
AC331
AC332
AC333
AC334
9 CHANGES.

FUNCTION? PRODUCTS

COMPARE WITH PERTURBED FILE?

DO YOU WANT TO CHANCE INITIAL COST INPUTS?

DO 'YOU WANT TO PERTURB COSTS?

PERTURBED OUTPUT FILE TITLE? TEST a 1

REPORT? LCC

2.8 1.7
2.5 1.5
5.0 3.0
.8 .5

5.9 3.5
1.9

4.5 2.7
2.5 1.5
1.5 .9

DO YOU WA
1-X CHANG
2-DIFFERE

T

CE

*LCC BSEOUT
291.643,970

REPORT? RCY

DO YOU WANT:
1-% CHANGE
2-DIFFERENCE T

1

PRTOUT
,248,146

*RCY BSEOUT PRTOUT
10,236+170.0 10,209081.7

REPORT? X

-4- select factor
-4-, modify only those equip

with "AC3" in the name
Y-41 request a listing

-4- request output products

-4-- use new R&M file just pr-

.4 append perturbed input file

-4-- request life cycle cost

-4- request prcent change
comp: -ison

uced

CHANGE
-.1

-4 request annual recurring costs

CHANGE
=03

request percent change compari-
son. Note reduced cost due to
reduction of shop repair time.

-- exit products function

Figure 4.14 Example session with R&M perturbation.
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FUNCTION? PRODUCTS -4- begin new products function

COMPAREIiITH PERTURBED FILE?

YOU WANT TO CHANGE INITIAL COST INPUTST

DO-YOU WANT TO PERTURB COSTS?

COST VARIABLE? UC

TYPE? FACTOR

FACTOR m 1.15

MASK= AC3

DO YOU WANT A LISTING OF THE CHANGED ITEMS?

COST PERTURBED
4 AC311 2153.00 2175.95
AC312 900.00 1035.00
AC321 4581.00 5268.15
AC322 700.00 805.00
AC323 168.00 153.20
AC331 657.00 755.55
AC332 960.00 1104.00
4C333 2691.00 3094.65
AC354 133.00 152,95
9 CHANSES.

COST VARIADLE? X

PERTURBED OUTPUT FILE TITLE? TEST 2

REPORT? LCC

DO YOU WANT:
1.-Z CHANGE
2- DIFFERENCE

*LCC FISE091. PRTOI.lT Z CHANGE

291,643,970 291.801.40`5 .1

REPORT? NRC

DO YOU WANT:
1 -% CHANGE
2-DIFFERENCE 7-

*NRC BSEOUT PRYGUT
138,1014420 138.256.777

:REPORT? RCY

DO YOU WANT:
1-X CHANGE
2-DIFFERENCE

2 CHAN

-*RCY PSCOUT PRTOUT % CHANGE
10.236.170.0 10.236x308.6 .0

..: REPORT? X

Figure 4.11, Ex ion

do not use perturbed R&M
file

request cost perturbation

select unit cost for
pertabation

-4- Suggest a 15% increase in unit
cost to pay for 40% reduction
in shop repair time.

exit cost modification

Note cost increase of
acquisition cost, simu-
lating cost to reduce
shop repair time.



Excerpt

FUNCTION?

FUNCTION?

FUNCTION?

FUNCTION?

FUNCTION?

SET,MASKrAC3

SET TITLE. TEST

SET,NOLIST.

SET .DIFFEREMCE

PRODUCTS

COMPARE WITH PERTURBED FILE?

DO YOU WANT TO CHANGE INITIAL COST INPUTS?

DO YOU WANT TO PERTURB COSTS?

COST VARIABLE? UC

TYPE? FACTORt1.15

9 CHANGES.
COST VARIABLE?

*UC
EXPECTED COST OF LRU
TERM?

COST VARIABLE?

REPORT?

*LCC

REPORT?

*RCY

REPORT?

*NRC

REPORT?

*RC

REPORT?

LCC

BSEOUT
291.643.970

RCY

BSEOUT
10.236,170.0

NRC

BSEOUT
138,101.420

RC,

BSEOUT
.153.542.550

END

GLOSSARY I UC

X

( INPUT V 7-24 )

PRTOUT
29 .408.580

PRTOUT
10.209.920.2

PRTOUT
138,256,777

PR TOUT
153,148.803

LCCIM ENDED,
STOP
12,886 CP SECONDS EXECUTION TIME

Explan n

k permanently

set title permanently

-41( inhibit listing of changed items
-4- display difference rather than

percent change of perturbed
outputs
request output- products

DIFFERENCE
233.389

DIFFERENCE
26.249.8

DIFFERENCE
155,356

Figure 4.16 f Sample interactive

DIFFERENCE
393.746

combine TYPE and FACTOR
prompts. Note no prompt for
mask, listing of changed items,
or title, due to SET.
ask for definition of UC from
glossary.

exit glossary

exit cost modification
request life cycle cost output.
Difference is displayed clitomati-
cally due to SET. Trade-off
analysis shows significant cost
improvement.

exit interactive program

on with both R&M and cost pentgrtons.



COMMAND- CATALO RMPERTtIEST1AM

INITIAL-CATALOG
RP =7-000 DAYS'
CT ID= V770195 PFN=TEST1RM:

--CT -CY= 001 00005696--WORDS#4
-COMMAND- CATALOOPOSEOUTFTEST3OUT

INITIAL CATALOG
RP = 008 DAYS
CT ID= Y770195 PFN =TCST3OUT
CT CY= 001 00008960 WORDE.:
COMMAND- CATALOOtPRTOUTtTEST3PRT

INITIAL CATALOG
RP = 008 DAYS
CT ID= V770195 PFN=TEST3PRT
CT CY= 001 00008960 WORDS4

COMMAND- EDITOR

..CREATE

100=ZA1.04250000. V770195,USERNAME

=ATTACHILGOrLCCIMRATCH.

1200ATTACHrTAPE10,TEST3OUT

130=ATTACHIJAPE11,TEST3PRT.

140=L000.

150=*EOR

160=01

170 =03

180=0

190=08 TOTAL TOTAL

permanently
file

rturled R&M

.4-- permanently save base output file

-AI- permanently save perturbed
output file

Flaure 4.17 Termination

use the editor to create
print program input deck

hue output file -

perturbed output file



20004 COM

210=1.05 COWTOT

220=06-..

230=07

240=09 TSDEM

250=10

260=08

.2700gEOR

28001EOF

290==

..SAVE,DECK

0.8ATCH,DECK r INPUT_ submit t print

COMMAND- L GOUT

CPA t54.024 SEC. 23.451 ADJ.
IO 56.890 SEC. 28.462 ADJ.
CRUS 80.316
COKNECT TIME 0 HRS. 24 IN
11/16/78 LODGED OUT AT 21.26017.

Figure 4.17 Termination procedure (co uded)
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APPENDIX A - RMCM INPUT COST ELEMENTS AND SOURCES

The cost input data to the RMCM have been furnished on punched
cards and computer tapes. The record cards required to contain the
data items t ,ve a standard format, as described in Section III of this
volume.

Table A.l lists by code and describes the data items included
on each of the card types by code and its column Incation. For each
data element listed, the table also provides its source.

The values used in the cost data bank files for these data elements
consist of four basic types:

I. Standard values
2. Estimates based on historical comparisons or estimating relationships
3. Scenario constraints
4. Computed values

These categories, by vir ue of the nature of their sources, tend to be
homogr°,eous groupings in terms of confidence in their accuracy. This
can be readily noted from the following explanations of what constitutes
each of the four categories and the type of sources from which values
were obtained.

STANDARD VALUES

The standard value data elements are those that have been furnished
by Government sources. These data have usually been developed by
Government agencies from historical cost-accounting information or special
studies. The documentation sources from which these data were obtained
are listed in the references at the end of this appendix. These sources,
as listed in Table A.l, are summarized below.

Reference

A- I
A-2
A-3
A-4
A-5
A-6
A-7

ESTIMATES

Name Used in Source Column

AFL- C LS C Model
LOOM (ref. AFM 26-3)
AFM 76-3
AFR 173-10, Vols. I and 11
AFRP 177-1
Rand Report R-1351
AT /ACM letter

This category subsumes those data elements whose values are judge-
mental and/or dependent on estimates derived from comparable system
experience (historical data). Data in this category include those which
are normally furnished by contractors based on the characteristics of
this particular design configuration. Actual data (including cost for the
particular subsystem under study) are used when available, but comparable
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item values are used in cases when the subsystem has not yet been
fielded. An example is the use of a proportion of the unit cost of an
item as the value to allocate to spares procurement. Historical estimated
data are referred to in Table A.I as follows:

Reference Name used in Source Column

A-8 K051 -PNSL
A-9 A7D Manpower Source Listing
A-10 Uniform Airman Records
A-I1 Technical Training School Course Charts

Design/Logistics Support Data
National Stock Catalog/comparable item
estimate
Reasonable Value
Historical estimate

When required historical estimate comparison data are unavailable,
specially developed cost estimating relationships were developed. These
cost estimating relationships are based on historical experience. Two
specific cases where this was required for this study were (a) to compute
the cost of maintenance manuals, and (b) to estimate the cost of software
development and upkeep.

SCENARIO CONSTRAINTS

These are inuts whose values are established from the operational,
environmental, and equipment standards required by the weapons system
deployment. These elements include the number of sites, number of aircraft
per site, flying hcur program, time frames, and equipment configuration.
For this study, the basis for comparing the two avionics configurations
was as follows:

A. System Mission
I. Close-air-support (CAS) functions
2. I wing, 72 aircraft
3. I base located within CONUS
4. 30/60 (peacetime/contingency) flying hours per aircraft per

month

B. System Design
I. All subsystems completely designed (R&D cost includes only

the system-level integration)
2. An instantaneous acquisition (off the shelf)
3. Life cycle of 15 years (planned inventory usage period)
4. No further inherent reliability growth to be expected.
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COMPUTED VALUES

The data elements in this category are higher level terms in the
hierarchical order of the

be
equations within the RMCM. Values for

these data elements can be pre-computed and inserted in the data bank
to be used as a substitute for those that would be computed by the
model shoOld lower level data not be available. When all lower level
elements necessary to calculate a higher order value are present, even
if zero, the model supersedes any assigned value for that higher order
element.5

The term UCSRU(I)--average SRU unit cost within LRU(I)--can supersede
its lower level values and is one programmed exception to this rule.
This exception was allowed since the UCSRU(I) value, if available,
would probably be more accurate than the cost estimate obtained
from the model and yet the presence of all the lower level terms
is required for other equations. The terms IC(I) (integration cost of
an LRU(I)) and CAL(I) (average cost of installation per LRU(l)) are
two more exceptions for similar reasons.



Table A.1 Dots Element Egon, Definition, and Sources.

Code Column No.'s Dominion

CARD TYPE VE-1 RECURRING COST. ELEMENTS

COO 17-24 Cost of other proration, man
commend ruff, security, and other deployed
Personnel

GC 25-32 Con of it -crow Computed value

COP 3340 Con of operetions penance! Computed vein

CFL 4148 Colt ott fuel Computed velum

COM 49.5$ Cast of on equipment mein teroncs Computed who

CSM 57-64 Cost of Immediate Mop mentalism. Computed tetra

'CPT 66.72 Con of melmenerios personnel training Computed value

CSP 7343 Cost of rardecoment stores Computed value

linceiral 'transits

CARD TYPE VE-2 RECURRING COST ELEMENTS (continued)

17-24 Celt of depot maintenance Computed value

25-32 Con of maintaining ruppon ul Computed value

3340 Coat of mitoses support Computed value

41 Cost of eupportine maimarorne maryaals Computed value

49-56 Con of Inventory rnenopmett Computed nitre

CDR

CIE

OW

GIG

CARD TYPE

CRD

CEI

COI

CPP

CSP

CDR(

VE3 NONRECURRING COST ELEMENTS

17-25

25-32

33.40 Support invertunent ono

41-411 Cast of procurement

e9-56

57-64

Cwt of month and development Hirtorioil animate

Synern internment torts Computed value

Curt of potion management

Con of Mittel maintenance personnel
.1sainIng

6E.72 Con of spun linen-

73410 Cost of depot support

Computed value

Computed value

HInorial animate

Computed value

Computed value

Computed value

CARD TYPE VE.4 NON - RECURRING COST ELEMENTS co

C5E1 .7-24 Con of ham level suppon pulp_ mon! Competed value
interment

CSWI 25-32 Cod of software acquisition Computed value

CIMI 4148

Computed valueC.IGI 33-0 Cost of maintenance menuela

Coot of non-recurring !memory ntenemment Computed value

CFAI 49.54 Cast of facilities investment Computed value

COP 5744 Cott of system discoed In constant year Historical esfitria.-:.
dollars of the Minim year



Table A. ,ate Element Location, Definition, anti Sources (continued

Cade

CARD

BRCT

OSTC

DSTO

OS

EBC

KPSR

SPATS

Column No.'s Dinciption

TYPE VS.1 SINGLE VALUE VARIABLE CARD No. 1

17-24 Race repair cycle time in months

2532

414$

Atwood order and shipping time within
00/ILIS (in months)

Average order and shipping time
lea tiers (in months)

Fraction of total tem dateloipm
locations

Expected back order
57.34 Fraction f the colt of LRUI used

',climate the con of initial spare pi
te roquiramonts

Cost of initial ley-in of spar
and material

73-80 War reserve malarial cost

CARD TYPE VS2 SINGLE VALUE VARIABLE CARD No. 2
CNFL 1724

eTFL 75.32

CTFX 3340

CNSL 41.48

CNSS 4656

CTSL 57-64

CTSS 65-72

FJG 1350

to

CostColt of flightline non-troubleshooting
maintenance portion par LRU of each
manual

Celt of flightlint troubleshooting
maietenano portion par LRU of each
ripmeal

..ott of flightline troubleshooting
maintenance portion pat subsystem
each manual

Cost of shop nonoublashoo:ing
maintenance portion par LRU of 'loch
manual

Cost of shop nontroubleshooting
mointonenee portion per SRU of each
manual

Cost of shop troubleshooting rnaintenonc
Portion per LRU of loch manual

Cost of *hop troubleshooting maintenance
portion per SRU of each manual

Fraction as a function of maintenance
Manuals or lob guide type manuals
representing the control material found
in that type manual

Source

AFLC LSC modal

AFLC LSC model

AFLC LSC model

Lemma
information

Reasonable value

Reasonable value

Comp/teal valor

Notarial! estimate

Cost estimating
relationship

Cost estimating
relationship

Cost estimating
of relationship

CARD TYPE VS-3 SINGLE VALUE VARIABLE CARD No. 3

Cost estimating
relationship

Cost animating
relationship

Cost estimating
relationship

Con estimating
relationship

Con estimating

NW

NMMKW

1724

25.32

Number of computer words

Number of man Months per 0
rampUter words

Software require-
ments estimate

Software mune-
moats estimate

NMM 3343 Number of computer hours per man month Software require
mints estimate

NCHMM 41-48 Number of computer hours per man month Software require.
meats estimate

CCPH 4856 Computer can per hour Software require-
menu estimate

COC -64 Computer operation exist Computed value
CPMM 65-72 Cost per man month to develop software APR173-10, Volume I

Table 23
SWPC 73-130 re d- relopment personnel costs Computed value
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Table Al . Data Element L on, Definition, 4rnd

Code Lo lu No's Docription

CARD TYPE WA SINGLE VALUE VARIABLE CARD No. 4

turf ell i ntinued).

Source

CUR 17-24 Software computer utilization rite in
hours per men month

pport computer con per hour

Software require
menu ernmate

So hire require-
ments ettirrsete

SCC Schuler, aernputer eon Computed value

MSS 41-46 Average number of software summon Software require-
runts estimate

SLR 411-06 AFR1710, Column 1
Ulna 23

PC 5744 Software tabor coos for year Computed new

KIS 65-72 Proportion of unit tort IUCl/ used to
eedmeto the forting and intogratIon carts

Rosana* value

KI 73-80 Proportion of unit con (Lig) uril to
wheats the everep hula Ration or
par LRU

Reasonable rely*

CARD TYPE VS5 SINGLE VALUE VARIABLE CARD No. 5

IMC 17.24

RAW

4140

49-56

RPM, 67-&4

ORR mqz

COS 73-80

Irdtbd martegerrunt con to involute a
new Um hem of supply (assembly or
piece-pens) Into the Air Faroe Inventory

Annual rnmepmarrt cork to minteln a
lins Rem of supply in the wholesale
Inventory system

Annual bus supply line hem inventory
rronegsment cent

Avow pculdng end c

CONUS locations

Average pecking Sr shipping wet to
litaftlent

Proportion of pecked to unpacked weight

Overhaul rate--portion of mums over-
hauled air year from such Mel

Cost of overhaul pre system

CARD TYPE VS-6 SINGLE VALUE VARIABLE CARD No. 6

AFLC LSC modal

AFLC LSC model

AFLC LSC model

AFLC LSC model

AFLC LSC model

AFLC LSC model

Seariario information

Reasonable value

PTT 2z-32 Pre - technical training school pay and
ellowecce

ATC/ACA1

CACG Acquiskion costs per men which includes
recruiting, inklal travel. initial clothing issue.
sea training it military training center

ATC/ACM

OSCY 4148 Overhael support con per man per year
Including annual medical support. rose
opsration support. vehicular and base
maintenance. end hospittlitution per man

AFR173-10,
Volume II

MAR 49-56 Direct Productive minimum available p_ ar
raw per yew it bees lewd

informetion

EFF 57-64 Percentage of rneirkenenot man hours
devoted to direct hbor

LCOM (ref,
AFM26-31

NB 66.72 Number of boat &snubs infermertion

PIUP 73-80 Planned inventory uses pried Scenario information
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Table A.1 Data Element Location, Defini

Code Column No-'s Standetion

CARD TYPE VS7 SINGLE VALUE VARIABLE CARD No. 7

Number of airereft per bowNACB 17.24

CPA 25-32

FHACM

MFHACM 41.48

PC 49-56

KSLPT 57.64

KPJG 65-72

KCJG 73 -60

n, and Sources (continued).

Number of mews assigned per aircraft

Average flight hours per aircraft per
month

Maximum flight hours expected per
aircraft per month during a peak usage
period

Fuel colt per flight hour

Proportion of LRU repair time used

as estimate of SRU repair pipeline item
(TSil

Proportion estimate of the portion of the
manuals thet will be corrected and/or
canged each year

Proportion animate of the roduad con
necessary to rewrite the corrections as
complied to the initial writing cost

CARD TYPE VS-9 SINGLE VALUE VARIABLE CARD Na. 8

Available annual operating hoursAAOH 17-24

BCA 25-32

SPA

FLA 41-48

0555C 49.56

CGTE 57-64

CGCNI 55-72

CCIT 73.80

Total coat of additional items of common
hen shop support equipment per bete
required for the system

Total Con of peculiar base shop steepen
equipment per base required Y r the eastern
which is not directly related to neon
specific LRUe or when the quantity required
is independent of the anticipated workload
(such es: overhead cranes & shop fixtures)

Total cost of peculiar flightline support
equipment and additional items of comii.on
flightline support equipment per base
required for the system

Other bete level support equipmen

Cost of training equipment

Cost of course material preparation

Con of initial contractor provided training
for depot and other personnel not included
in on and off equipment maintenance
induding instruction and training materials

CARD TYPE VS-9 SINGLE VALUE VARIABLE CARD No. 9

Source

Scenario

information

Scenario
information

Scenario
information

Scenario
Informatipn

Scenario

information

Historical estimate

Historical estimate

Historical astir te

Scenario
inform''. ion

Historical estimate

noticed animate

National stock
catalog cornparable
item estimate

Conte .rated value

Reasonable value/
historical estimate

Reasonable value/
historical estimate

Reasonable value/
historical estimate

IR 17-24 Average inflation rate Estimate

KSED 25-32 Proportion of unit con el depot SE used
at estimate of initial spring level for
modules and ports

Historical anti

ND 33-40 Number of depots Scenario
information

CDSE 4148 Con of support equipment per depot site Computed value

CFB 49-56 Coat of new facilities per base Reasonable valise

PDT 57-64 Fhestoist time period for disowns! Historical estimate

DPT 66-72 Development and pro curement period over
which the nonrecurring con occurred

Scenario

information

DRt 72-80 Average discount me Eve mac

1 21
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Code Column Nos Description

CARD TYPE VI-1 LRU DATA, CARD No. 1

In 1724

UC3RUi 25-1.1

FCLi 3340

4145

17RCTi 5744

DCI 5E42

TCI FAN

Expected coat of LRUI

Average unit Po of SRUs wItian LRUI

Friction of NRT!sd LRUI_ evened to
result in condemnation at the bacejdepot
level

Fraction of shop repaired end NRTS LRUI
axpected to molt in SRU condemn ion at
ties Pm level

LRUI tapir pipeline time

Average depot mph cycle time in yaws

Depot repair eon per LRU and In SRU(s)

Round trip densprtation and pologing
cod pot hem

CARD TYPE VI-2 LRU DATA, CARD No. 2
PA' 17.23

26-32

ICI 4145

CALl1 49-56

CARD TYPE VPA-1 SUBSY3T

CPINTm 17-24

CINSTm 25-32

CFJGm 3340

C

CARD TYPE Vi-1

UCSEj 17-25

KIN

KSE

CPUSE1

CIESM

Ili)

Cat

E.

I

25-32

Nurrew of new "F' coded repairable
soserriNies within the LRUI

Number of now "P" *cried
Items within the LRUI

NlIfibff of etatiderd (already stocked NSW
puns within the LRU which will be
nwsepd for P.%4 first Vivo at been when
this mop is deployed

imapatioo coo of mph LRU into the
subsystem

Average cost pat LRUI for indellation

DATA

Con of production and integration
tuturetern,

Cost of installation per subsystem

Coat of fligiraine manuals, maintenance
pardon, par mbrynani

Con of shop manual, maintettente portion
per subsyrom

Ft. ti31JIPMENT DATA, CARD No. 1

Unit cost of peculiar support equipment

Proportion of support equipment unit coat
used to -*carnets procurement cod for
lamina hardwire

Proportion of support equipment unit coot
allocated to nasty initial sparing level
requirement, for modutes and parts

Cost per unit of support equipment

Cost of Whin support spars modules and
spore parte for mph of shop support
equipoised at bete level

Cent of intarowsneetion hardware to utilize Computed value
pining automatic test coriprnerrt

06-72 Coo of sofwens to whin existing
ortornetic sett equipment for the system

73-03 Proportion of the support equipment pia
allocated to the nOnpereonnel cost of
mdmairang support equipment Including
replacement cord

K051--NEIL
(aomparable hare narrate)
Computed value

Reasonelde plan

rah-rat

Computed value

AFLC L3C model
K061PNEIL,
(comp oble hem miaow)
Computed Woe

Design/Loptin
support data

DeelpI/Logieda
wicipan data

Deeigri/Logircla
tapprol data

Computed

Computed value

Computed value

Computed who

Computed value

Computed re lua

National stock
toblog komporthie
item estimate

Reasonable who

glue

Computed value

Computed value

CARD TYPE VI-2 SUPPORT EQUIPMENT DATA, CARD No. 2

K R- 17-24 Proportion of shop mean time to repair
the LRUI that require tits ten station
to be used
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Column No's nematode's

CARD TYPE VD-141EPOT SUPPORT EQUIPMENT DATA

NOSERd 17 -24

2542

Numbs' of depot support aguiprrontp
roarirod

con of depot support equipmentd

CARD TYPE VP-1 AIRCREW DATA

COAp 17-24 Cast of an strums men =±h rages end
llasionots per year

CARD TYPE VN-1 PERSONNEL TRAINING DATA BY AFSC

NYiKp_ 17-24 our tenth in IlYnk5

ACGp

CICn

CO;

CO4Tp

TCSp

TREp

26-32 Averse, coat per trroduate (n) per week

3340 Capful inurstmsnt con prorated by AFSC
(n) per soak

4145 Cart of typo 4 and other training not
Included in the average con per gradate
(ACCI)

49-56 Cost of tachnisei Mikan' eolhool
by AFSC to 3 lewd

5744 Cott of onthe-job mandrel per man by
AFSC to 5 level including norloroduelive
reps baud on n Naar of (14PAn)

55-72 Con of training an ainegn for oath 31111
category and level

7340 Maud turnover rim of airman In each
WI cowry and level

CARD TYPE VN-2 ON .OFF EQUIPMENT DATA BY AF$C

Source

National stock =taloa/
comperdde tram
allonym

AFR173-10. Volume I
Title 20

Modified from uchnlcal
training school course
chew

ATC/ACPA

ATC/ACIP

ATC/ACM

CoMpotbd value

AFR173-10, Volume I
Table 29,
Rand Report R-1351

Competed moles

airman records

CMPS, 17.24 Cori of rolibery personnel tendon per hour AFR173-10, Volume I,
Table 20, Upload from
AFRP 177-1, Volume 27,
No. 11

OFFp 26-32 Other personnel cod factor, per 'Isenhour
for skill COINOry II) not provided in CMPS

AFR173-10, Volume I,
Tibia 20, Up_ load
from AFRP 177.1.
Volume 27, No. 11

KOA, Proportion of dins labor manhours devoted
to tasks vt. OJT

A7D manpower
source listing

DLRn 41,18 Direct labor MU pen' monism (per skill
category and level)

Computed value

LLFlp 43-66 Loaded labor roe fa skill level category In) Computed value

BMIlp 57.64 Bea consumable materiel consumption cod
rate for repairing LRUs In shop work
canter utilized by ,4FSC (nt

AFLC LSC model

ILR 65-72 Indirect labor rap per manhour
isuparvison & odminletmdve personnel)

AFR172-10, Volume 2
Table 20

CARD TYPE VS-0 SINGLE VALUE VARIABLE Card No. 0

CTFS

CNFS

CINFX

CTSX

CNS)(

17-24 Coat of flloirdirm moubleshooting maintenance
portion per SflU of each menial

Cott of flight: Moe nor-troublatioodng
maintaruna portion per SRU of each
rewesrl

COW of fliontline non-trorbleshooting
mointaiinnos portion err subralwn of
ads minnuml

25-32

4148 Coat of Yap troubleihesting maIntentinm
portion per subsystem of sock minuet

49.56 Cod of shop noncubleshaoting
waintenona portion per subsystem of
each manual

Base year of the date contained In the
data hank

BY 5744
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Cod estimating
miatIondilp

Cast estimating
relationship
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APPENDIX B
SPECIFIC COST ELEMENT EQUATIONS

This section provides the equations as well as definitions
and explanations of special considerations for each of the cost elements
included in the RMCM. The RMCM equations and subequations necessary
to compute each of the cost elements have been displayed in levels.
The set of equations for each cost element shows these levels separated
by a line. The first level (top) defines the basic equation necessary
to compute the cost element and defines its terms. The lower levels
define the subequations containing the factors necessary for computing
the high-order terms. The sets of equations and subequations as
well as the definitions of their terms and factors are extracts from
the RMCM interactive glossary. Each of the sets of cost element
equations receives a figure number to match its paragraph number
for ease of reference.

Figure 1.2 (Life Cycle Cost Hierarchy) provided an overview
of the relationships of the primary equations contained in the RMCM
to their component cost elements. The individual cost elements
are defined in this section in the order in which they appeared
in Figure 1.2.

Many of the equations are adaptations of those used in the
Air Force Logistics Command (AFL) Logistics Support Cost (L'
model [91. The LSC model was used as a foundation for the cost
model portion of the RMCM, since it is well known and accepted
as an estimator of operation and support (O&S) costs. However,
the LSC model equations had to be supplemented with those necessary
to obtain the acquisition cost elements of life cycle costing. Also,
the LSC equations were modified to be compatible with the RMCM
structure. In particular, the RMCM integrates the cost equations
wish the R&M Model parameters which are considered principal
inputs to calculating OM costs. Since these R&M parameters are
modeled by subsystem and LRU, greater visibility into the impact
of equipment design characteristics on these cost drivers is attained.

Design characteristics can also have an indirect impact on
LCC through the human resources areas of maintenance training,
job guides (maintenance manuals), and manpower allocations. Therefore,
the cost equations for these human resources data are structured
to permit these indirect LCC impacts to be more accurately assessed.
This feature is illustrated-by the hierarchical structure of the model
and of the equations themselves. The model is designed to permit
the user to provide input data at a highly detailed level. However,
recognizing that such detail is not available or required in all cases,
provision has been made for the use of multiple input levels. This
capability will be noted in the equations whereby each cost element
is computed from one or more lower level subequations.
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The user can insert higher order terms to be used as a substitute
for those not obtainable because more detailed lower level data
are not available. However, the model is programmed to first seek
for complete lower level data (including zeros) when calculating
each higher order term. This results in superseding higher order
assigned values When all lower level data are available. The exceptions
to this rule will be identified in the equation descr. itions later
in this volume.

B.I COST OF RESEARCH AND DEVELOPMENT (CRD)

Research and development costs refer to all costs associated
with the research, development, test, and evaluation (RDT&E) of
the system and equipment excluding basic research and exploratory
development. Specifically, this element covers all RDT&E costs
leading to hardware configurations incurred during the conceptual,
validation, and full scale development phases of the program. This
element includes both hardware and software costs for engineering
design, development, fabrication, assembly, and test of engineering
prototype models; initial system evaluation; and the associated docu-
mentation.

The costs incurred in this category are so many and varied
that the model has been designed to accept this cost element as
a single value. It is expected that the user would normally develop
a value for this cost element through experience with similar programs
and/or the application of propoi tionality constants to the factors
of significance to the program under consideration. In either case
the following cost factors are offered as potential costs but should
not be considered exhaustive: conceptual studies, design engineering,
testing, technical publications, software, training, engineering change
proposals, and program/project management. Embedded in these
factors are such subfactors or considerations as test hardware, test
spares, test equipment for test program, training devices, training
personnel, contractor and Govern-lent program management, engineering
hours, system analysis lours, and computer time.

The foregoing level of detail is provided to illustrate the
fact that given a single value for RDT&E, a user would have to
know what factors have been included, to avoid duplicating costs
in the investment or operation and support cost phases.

B.2 COST OF PROCUREMENT (CPP)

The weapon system procurement (CPP) and the cost of program
management (CPM are the nonrecurring system investment cost
elements of the weapon system. CPP includes the cost of production
and integration (CPINT(M)),3 and the cost of instillation (CINST(M))
per subsystem (M). The total cost per system is obtained by summing

Note that variables normally indicated as lower case subscripts
are notated in parentheses and capitalized to coincide with
the computer printouts in this volume.



the costs of the subsystems. The total procurement cost is computed
by multiplying the cost per aircraft by the number of aircraft allotted
per base and then by the number of bases to be manned. The equations
for computing CPP are given in Figure B.I.

The CPINT(M) term combines the production and integration
cost factors for CPP by subsystem. Included in the production unit
cost factor (UC(I)) would be such cost items prorated per LRU(I)
as production tooling and test equipment, production program start-up,
and technical data. The integration cost factor OM accounts for
the costs of interconnection cabEing of the LRUs, the subsystem
interface and the subsystem level Testing necessary to qualify the
subsystem for operational use exclusive of prototype testing which
was included in RDT&E. An estimated value for IC(I) is obtained
by using a proportion (KTS) of the unit cost of each LRU. CPINT(M)
is determined by summing UC(I) and IC(I) over the LRUs (I) that
belong to ts= subsystem (M).

CINST(M) is the cost of installation per subsystem (M). It
represents all costs of installing the subsystem in the aircraft including
LRU mounting racks not included in the unit costs of the LRU.
It also includes any repair costs incurred during installation and
system level tests. CINST(M) is obtained by summing the cost for
each LRU(l) installation (CALM)). The LRU installation cost is obtained
by assigning a proportion (KI) of the unit cost of the LRU as the
estimated value.

The model assumes that the number of subsystems purchased
and installed are equal. Also, it assumes a single lot purchase with
no discount as a function of larger total purchases. Initial and replace-
ment spares are each considered as separate cost elements CSPI
and CSP, respectively.

B.3 COST OF PROGRAM/PROJECT MANAGEMENT (CPM)

The program and/or project management cost element accounts
for the technical and administrative planning, organizing, directing,
coordinating, controlling, and approving actions designed to accomplish
overall program objectives during the investment phase of the equipment
life cycle. Examples of these activities are configuration management,
cost /schedule management, data management, contract management,
liaison, value engineering, quality assurance, and integrated logistics
.upport management. This cost element covers Government management
costs in particular. However, it also considers any contractor management
costs not included in the RDT&E or buried in the production hardware
cost elements.

B.11 COST OF INITIAL MAINTENANCE PERSONNEL TRAINING (CPTI)

The CPTI element includes those costs incurred in setting
up a training program. The cost factors accounted for in this value
are training equipment, course material preparation, and contractor-
provided training. The equation for CPTI is provided in Figure B.2.
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*CPP
COST OF PROCUREMENT (ALT. INPUT YE-3t 41-48)
CPP NB * SAO s SUM(M) (CPINT(M) CINST(M))

WHERE:

NB s NUMBER OF BASES (INPUT)
WACO = NUMBER OF AIRCRAFT PER BASE

CPINT(M) = COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM
CINST(M) = COST OF INSTALLATION PER SUBSYSTEM

*CPINT

COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM (N)
CPINT(M) a SUM(I) ((UC(I) * PAM) IC(I)) (ALT. INPUT WI-1t:7-24)

WHERE:

UC s EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL
PROVISIONING (INPUT)

IC s INTEGRATION COST OF EACH LRU'IMTO THE SUBSYSTEM (INPUT)
CPAs QUANTITY PER APPLICATION; (I.E., WIDER OF LIKE LRUS(I)

WITHIN SUBSYSTEM(M))

(I) SUNS OVER THOSE LRUS BELONGING TO SUBSYSTEM(M)

*CINST

COST OF INSTALLATION PER SUBSYSTEM (ALT. INPUT VM-1 25 2)
CINST(M) = SUN()) (CALM) s PAM)

WHERE:

CALI s COST PER LRU(I) FOR INSTALLATION
(I) SUMS OVER THOSE LRUS BELONGING TO SUBSYSTEM(M)
SPA s QUANTITY PER APPLICATION; (I.E., NUMBER OF LIKE LRUS(I)

WITHIN SUBSYSTEM(M))

*IC

INTEGRATION COST OF EACH LRU INTO THE SUBSYSTEM (ALT.INPUT -2t4 -48)
IC(I) *(KTS)*(UC(I))

WHERE:

KTS * PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE

TESTING AND INTEGRATION COSTS (INPUT)
UC EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL

PROVISIONING (INPUT)

*CALI

COST PER LRU()) FOR INSTALLATION (ALT.INPUT VI-2049-56)
CALI(I) sKI * (UC(I))

WHERE:

XI = PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE

INSTALLATION COST PER LRU (INPUT)
UC = EXPECTED UNIT COST OF EACH LRU AT THE TINE OF INITIAL

PROVISIONING (INPUT)

Figure Cost of procurement uetion.
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eCPTI
COST OF-INITIAL MAINTENANCE PERSONNEL TRAINING (ALT. INPUT VE-3,57-64)
CPTI = CGTE CGCM CCIT

WHERE:
CGTE = COST OF TRAINING EQUIPMENT (INPUT)
CGCM = COST OF COURSE MATERIAL PREPARATION (INPUT)
CCIT = COST OF INITIAL CONTRACTOR PROVIDED TRAINING FOR DEPOT AND

OTHER PERSONNEL NOT INCLUDED IN ON & OFF EQUIPMENT
MAINTENANCE (INPUT)

Figure B.2 - Cost of initial maintenance personnel training equation.



B.5 COST OF SPARES INVESTMENT (CSPI)

The support investment cost of spares element accounts for
three types of spares: LRUs Gad 5RUs, (b) piece-parts and material,
and (c) war reserve materials. The equation to compute CSPI is
provided in Figure B.3. The cost of LRU and SRU spares is a summation
over all LRU(1)s of the cost of the spares needed in the shop and
to fill the depot pipeline. The cost of laying in spare piece parts
refers to the initial provisioning of any assemblies and spare components
not included in the SRUs to be used for maintenance replacement
purposes in end items of equipment. It is estimated as a proportion
of the expected LRU unit cost (UC(1)) at the time of initial provisioning.
War reserve material covers any cost of establishing.or increasing
stocks of material amassed in peacetime to meet wartime stock
requirements.

The average number of LRUs (STKL(I)) and SRUs (STKS(I))
needed as shop spares to satisfy the cost terms LRUSS and SRUSS,
respectively, are computed by first assuming that the demand is
a random variable with a Poisson distribution. Then, the equation
requires that the number of spares in inventory be the minimum
number necessary to ensure that, with the demand so distributed,
the expected number of spares backordered (EGO) will be less than
a uscr-specified level. The equation used to compute both stock
levels STKL and STKS is given in Figure B.4. The model is programmed
to consider the mean demand rate per base for LRUs or SRUs,
LAM(I) or LAMS(I), that are required to support the peak level
of aircraft activity, peak base flying hours (PBFH). It also considers
the weighted pipeline times, T(I) and TS(1), per base for completing
the repair of each LRU(1). The product, (LAMM) * (T(I)) or LAMS(I))
Map, represents the expected number of demands on supply for
the Ith LRU or its SRUs respectively over their average base repair
pipeline times. This equation was :adapted from those used by the
Logistic Support Cost (LSC) model [9) for computing LRU spares
and has been extended .10 include SRU estimates.

The number of LRU (DPLL(I)) and SRU (DPLS(1)) spares required
to fill the depoi pipeline for each base must be determined to
compute th cost terms LRUDS(I) and SRUDS(1), respectively. The
DPLL term is computed for each LRU(I) as a function of its probability
of being non - reparable at this station (PN), depot repair cycle time
(DRCT) and reliability (mean flight-hours between maintenance
actions) values for a specified value of peak base flying hours.
The PN and MFIABMA factors are obtained from the R&M Model
portion of the RMCM.

The average number of depot pipeline SRU spares required
is obtained by a similar equation except the probability of a bench
check and repair (PW) term is substituted for the PN term. The
assumption here is that each PW action requires an average of
one SRU repair action.
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*CSPI

COST OF SPARES INVESTMENT (ALT. INPUT VE-3, 65-72)

CSPI = N8*(SUM(I)(LPUSS(I)+ LRUDS( +SRUSS(I)+SRUDS(I)) +SPRTS)+ WRMC

WHERE:

NB = NUMBER OF BASES (INPUT)
LRUSS = COST OF LRU(I) SHOP SPARES PER BASE

LRUDS . COST OF LRU(I) DEPOT PIPELINE SPARES PER BASE
SRUSS = COST OF SRI.! SHOP SPARES PER BASE BELONGING TO LRU(I)

SRUDS . COST OF SRU DEPOT PIPELINE SPARES PER BASE BELONGING TO

LRU(I)

SPRTS = COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND MATERIAL

WRMC . WAR RESERVE MATERIAL COST (INPUT)

*LRUSS
COST OF LRU(I) SHOP SPARES PER BASE
LRUSS(I) = STKL(I)*UC(I)

WHERE:

STKL =,NUMBER OF LRU SPARES REQUIRED FOR EACH BASE TO FILL THE

BASE REPAIR PIPELINE INCLUDING A SAFETY STOCK TO PROTECT
AGAINST RANDOM FLUCTUATIONS IN DEMAND

UC = EXPECTED UNIT COST UF EACH LRU AT THE TIME OF INITIAL

PROVISIONING (INPUT;

*LRUDS
COST OF LRU(I) DEPOT PIPELINE SPARES PER BASE

LRUDS(I) = DPLL(I)* UC(I)

WHERE:

DPLL = NUMBER OF LRU DEPOT PIPELINE SPARES PER BASE PER YEAR

UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL

PROVISIONING (INPUT)
*SRUSS
COST OF SRU SHOP SPARES PER BASE BELONGING TO LRU(I)

SRUSS(I) = STKS(I)*UCSRU(I)
WHERE:

= NUMBER OF SRU SPARES BELONGING TO LRU(I) REQUIRED FOR EACH
BASE TO FILL THE BASE REPAIR PIPELINES INCLUDING A SAFETY

STOCK TO PROTECT AGAINST RANDOM FLUCTUATIONS IN DEMAND
UCSRU= AVERAGE UNIT COST OF SRUS WITHIN LRU(I)

*SRUDS

COST OF SRU DEPOT PIPELINE SPARES PER BASE BELONGING TO LRU

SRUDS(I) = DPLS(I)*UCSRU(I)

WHERE:

DPLS = NUMBER OF SRU DEPOT PIPELINE SPARES PER BASE PER YEAR
UCSRU= AVERAGE UNIT COST OF SRUS WITHIIN LRU(I)

SPRTS

COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND MATERIAL
SPRTS = KPSR * SUM(I)(UC(I)) (ALT.INPUT VS- 1,65 -72)

WHERE:

KPSR = PROPORTION OF THE COST OF LRUS USED AS ESTIMATED COST OF
INITIAL SPARE PIECE-PAPTS REQUIREMENTS (INPUT)

UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL
PROVISIONING (INPUT)

Figure B.3 Cost of spates investment equation.
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*STKL
NUMBER OF LAU SPARES REQUIRED FOR EACH BASE TO FILL THE BASE REPAIR
PIPELINES INCLUDING SAFETY STOCK TO PROTECT AGAINST RANDOM FLUCTUATION
IN DEMAND DETERMINED BY POISSON DISTRIBUTION EQUATIONS
STKL(I) = F(EBO,LAM(I),T(I))

WHERE:
F = FUNCTION OF (FACTORS)
EBO = EXPECTED BACK ORDER
LAMM= NUMBER OF MAINTENANCE ACTIONS pEn BASE FOR
T(I) = LRU(I) REPAIR PIPELINE TIME

4DPLL
NUMBER OF LRU DEPOT PIPELINE SPARES PER BASE PER YEAR
DPLL(I) = (PBFH 4 PH(I) a DRCT(I))/:FHOMA(M)

WHERE:
PBFH = PEAK CASE FLYING HOURS

= PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE
DEPOT FOR REPAIR (RAM INPUT)

DRCT = DEPOT REPAIR CYCLE TIME IN YEARS (INPUT)
MEMBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR

SUBSYSTEM (M) (RAM INPUT)

'STR.S

NUMBER OF SRJ SPARES REQUIRED FOR EACH SASE TO FILL THE BASE REPAIR
PIPELINES INCLUDING SAFETY STOCK TO PROTECT AGAINST RANDOM FLUCTUATION
IN DEMAND DETERMINED BY POISSON DISTRIBUTION EQUATIONS
STKS(I) = F(EBO,LAMS(I),TS(I))

WHERE:
F = FUNCTION OF (FACTORS)
EBO :EXPECTED BACK ORDER
LPL :NUMBER OF MAINTENANCE ACTIONS PER BASE FOR SRUS

OF LRU(I)
TS(I) =SRUS REPAIR PIPELINO TIME

4DPLS
NUMBER OF SRC DEPOT PIPELINE SPARES PER BASE PER TEkR
DPLS(I),= (PBFH a PW(I) a DRCT.(I))/MEMBMA(M)

WHERE:
PBFH = PEAK BASE FLYING HOURS
Pi/ = PROBABILITY OF SHOP BENCH-CHECK AND REPAIR OF LRU(I)

(R&M INPUT)
DRCT = DEPOT REPAIR CYCLE TIME IN YEARS (INPUT)
WHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR

SUBSYSTEM (M) (RAM INPUT)

*POEM
PEAK BASE FLYING HOURS ON AN ANNUAL BASIS
PBFH = RAO 4 MFHACM 4 12

WHERE:
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
MFHACM=MAXIMUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH

DURING A PEAK USAGE PERIOD (INPUT)
12 = NUMBER OF MONTHS PER YEAR

Figure investnint equation dudea
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STKL(I) NE BO, I), T(I)) or STICS(I) = F(EBO, A S(I), TS(I))

min [ 2
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Min [
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e t x- 1
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Figure BA Poisson equation for determining stock levels.



B.6 COST OF DEPOT SUPPORT INITIAL (CDRI)

CDRI includes the initial investment cc3t of the equipment
peculiar and associated common SE plus the overhaul manuals required
to supply the depot overhaul/repair sites. The equation for CDRI is
given in Figure B.S.

The cost of support equipment per depot site (CDSE) is a
summation over all peculiar SE required per repair test station (D).
It is computed in terms of the number of depot SE stations (0),including any common SE associated with that station, the unit
cost of each type of SE, and a proportion of this unit cost to allow
for 'manuals, spare parts, and modules. Then, CDSE times the numberof depots provides the total depot SE cost for the system.

B.7 COST OF SUPPORT EQUIPMENT INITIAL (CSEI)

CSEI is a nonrecurring cost element which provides for allinitial investment base level SE costs. Included are cost of acquiring
the common and peculiar SE and its associated software needed foroperating, testing, and repairing the aircraft subsystems of interestand maintaining its SE. The equations for computing CSEI are givenin Figure B.6, The cost of personnel required to operate and main-tain the SE is accounted for in the cost of on- and off-equipment
maintenance elements, CQM and CSM. The CSEI element is anaggregate of the five principal cost terms given in the first levelequation in Figure B.6.

The term CPUSE is the total cost for each type of peculiar
shop SE required per base. It is obtained b_y multiplying the unit
cost of each by the number required. CPUSE includes all cost factors
contributing to the unit cost for each type of peculiar SE unit
required to test LRUs in the shop. These factors would include
both the hardware and software costs. The term CSESM includes
the initial buy of SE-ii3Nare modules and spare parts required to
maintain the SE. The terms H and CSU, respectively, provide for
the cost of any interconnection hardware and/or the cost of any
software required when existing automatic test equipment (ATE)
are used rather than a new SE design. OBSEC accounts for all
other base level SE costs including common. shop SE (BCA), peculiar
shop SE not directly related to testin LRUs (BPA), and any peculiar
and,common .SE required on the flight (FLA).

The equations in Figure B.6 are used f computing values
for these terms when they are not single valu!ed inputs. The equations
are self-explanatory with the exception of how the number of test
stations (NSER(J)) were obtained. NSER(J) equals the next highest
integer value of A(J), the utilization rate of each SE test station (J)
necessary to accommodate a peak 1°0 per base. A(J) is obtained
by first multiplying the peak base flyiNg hours (PBFH) by the total
demand time (TSDEM(J)) Otis down time (TSDOI(J)) per flight-hour



ICDRI
COST OF-DEPOT SUPPORT INVESTMENT (ALT. INPUT VE.-3,73.80)
CDRI.=AND)0(CD$E)

WHERE:.
ND = NUMBER OF DEPOTS (INPUT)
CDSE = COST OF SUPPORT EQUIPMENT PER DEPOT'SITE

*CDSE
COST OF SUPPORT EQUIPMENT PER DEPOT SITE (ALT.INPUT VS.9,41-48)
CDSE = SOM(D) (NDSER(D) I UCDSE(D) a (1+KSED))

. WHERE:
NDSER= NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT)
UCDSE = UNIT COST OF DEPOT SUPPORT' EQUIPMENT(D) (INPUT)KSED = PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF

INITIAL SPARING LEVEL FOR MODULES AND PARTS PLUS OVERHAUL
MAINTENANCE MANUALS DEVELOPMENT AND PROCUREMENT

8.5 = Cost of depot support investment equation.



'CSEI
COST OF BASE, LEVEL SUPPORT EQUIPMENT INVESTMENT (ALT.INPUT VE.4,17-24)
CSEI s SUM(J) (NB0(CPUSE(J)+CSESM(J)+IH(J))4SU(J)) +NB ' OBSEC

WHERE:
NB .-:NUMBEROT-BASES 1INPUT)
tPUiE = COST PER,TYPE-OF-PECULIAR-:-SUPPORT EQUIPMENT AT EACH BASE
CSESM = COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND

SPARE PARTS FOR REPAIR OF SHOP SUPPORT EQUIPMENT AT
BASE LEVEL

IH = COST OF INTERCONNECTING HARDWARE TO UTILIZE EXISTING
AUTOMATIC EQUIPMENT (J) TO TEST NEW SUBSYSTEMS OR LRUS

CSU COST OF SOFTWARE TO UTILIZE EXISTING AUTOMATIC TEST
EQUIPMENT FOR THE SYSTEM (INPUT)

OBSEC = OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS

°CPUSE
COST PER -TYPE OF TECULIAR SUPPORT EQUIPMENT(J) (ALT. INPUT VJ-1,41-48)
CPUSE(J)=(NSER(.1) UCSE(J))

WHERE:
NSER-: NUMBER OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE
UCSE = UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

.CSESM
COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND SPARE PARTS FOR
REPAIR OF SHOP SUPPORT EQUIPMENT AT BASE LEVEL (ALT, INPUT VJ-1, 48-56)
CSESM(J) = KSE(J) ' NSER(J) 0 UCSE(J)

WHERE:
KSE' = PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE

TO SATISFY INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES
AND PARTS (INPUT)

NSER = NUMBER PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE
UCSE :UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

'IN

COST OF INTERCONNECTION HARDWARE TO UTILIZE EXISTING AUTOMATIC TEST
EQUIPMENT (J) TO TEST NEW SUBSYSTEM/LRUS (ALT. INPUT VJ-1,57-64)
IH(J)= KIH(.7)°NSER(.1)IUCSE(J)

WHERE:
KIH :PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO E. HATE

PROCUREMENT COST FOR INTERFACE HARDWARE (INPUT)
NSER AMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE
UCSE :UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

Figure 8.6 - Cost of level support equipment Inver



'OBSEC
OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS (ALT.INPUT
OBSEC i:BCA + BPA FLA

WHERE:
TOTAL COST OF ADDITIONAL ITEMS OF COMMON BASE SHOP SUPPORT
EQUIPMENT PER BASE REQUIRED FOR THE SYSTEM (INPUT)

BPA = TOTAL COST OF PECULIAR BASE SHOP SUPPORT EQUIPMENT PER BASE
REQUIRED FOR THE SYSTEM WHICH IS NOT DIRECTLY RELATED TO
REPAIR OFSPECIFIC LRUS OR WHEN THE QUANTITY REQUIRED IS
INDEPENDENT OF THE ANTICIPATED WORKLOAD (SUCH AS OVERHEAD
CRANES AND SHOP FIXTURES) (INPUT)

FLA = TOTAL COS OF PEC,IIR:FLIGHT LINE SUPPORT EQUIPMENT AND
ADDITIONAL ITEMS CLr4ON FLIGHT LINE SUPPORT EQUIPMENT PER
BASE REQUIRED FOR LE SYSTEM (INPUT)

NSER
NUMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED:AT EACH BASE;
NEXT HIGHEST INTEGER VALUE OF A(J) THE UTILIZATION RATE OF THESUPPORT EQUIPMENT

1A(J)
UTILIZATION RATE, A(3JMULATED PROPORTIONAL REQUIREMENTS FOR SUPPORT
EQUIPMENT ITEM (J) AAE.,NSER(J) = NEXT HIGHEST INTEGER FROM A (J)VALUE)
A(J) = ((PK4-4A0H) f (TSDEM(J) TSDOT(J))

WHERE:
PBFH PEAK:BASE FLYING HOURS
AAOH = AVAILABLE ANNUAL OPERATING HOURS (INPUT)
TSDEM=-TEST-STATION(J) DEMAND TIME PER FLIGHT HOUR
TSDOT = TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR

IFSFH
PS K BASE FLYING HOURS ON AN ANNUAL BASIS
PB = NACB MFHACM 12

WHERE:
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
MFHACM=MAXIMUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH

DURING A PEAK USAGE PERIOD (INPUT)
12 = NUMBER OF MONTHS PER YEAR

'TSDOT
TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR
TSDOTW-4 SUM(I)(PTS(,J)1TTS(I,J) PTNI,M1TTD(I,J)/MFHBMA(M)WHERE:

PTS = PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTIONPTD = PROBABILITY OF TEST DRAWER REQUIRING REPAIR ACTIONTTS = TEST STATION(J) REPAIR TIME FOR LRU(I)
TTD = TEST DRAWER REPAIR. TIME FOR LRU(I)
MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION PER

SUBSYSTEM(M)

Figure 0.6 Cost of base level support equipment investment equation co inu



ilTSDEM
TEST STATION(J) DEMAND TIME ,OER FLIGHT HOUR
TSDEM(1)=SUM(I)iKTR( J) P )(ITN ( 1)+PK(I)IITK(I ) *P11(1)*TN( MFHBMA (M)

WHEREv;.:
PW(I) =PROBABILITY OF SHOP BENCH CHECK-& REPAIR OF LRU(I)
PK(I):=PROBABILITY OF SHOP:_CANNOT DUPLICATE DISCREPANCY (CND)

OF LRU(I)
PN(I) ,=PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE

DEPOT FOR REPAIR
TW(I):=TASKTIME FOR SHOP BENCH CHECK &REPAIR OF LRU(I)
TK(I) =TASK TIME FOR SHOP CANNOT DUPLICATE DISCREPANCY (CND)

CF :LRU(I)
TN(I) =TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE DEPOT

FOR REPAIR
MFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION FOR

SUBSYSTEM(M)
KTR(J): PROPORTION OF SHOP MEAN TIME TO REPAIR OF THE LRUS THAT

REQUIRES THE TEST STATION(J) TO BE:USED

Figure B.6 evel MAPPOrt equipment Inv (concluded)ud )



of that test station. Then, .division by the available annual operating
hours allocated- to the work center utilizing that station will give
the usage rate. The TSDEM and TSDOT-volues are obtained from
the R&M Model [4O] portion of RMCM whereby the actual -SE usage
and maintenance requirements are computed. The equations used
by they R&M -Model are also given in Figure B.6 as 13-Wer level

equat ions.

B.8 COST OF SOFTWARE ACQUISITION (CSWI)

The CSWI element is determined from cost estimating relationships
for determining the software development personnel costs (SWPC)-
and associated computer operation cost (COC). These equations
are provided in Figure B.7.

5WPC is computed by determining the number of man-months
(NMM) needed to complete the programming based on the type
and the size of the program involved and then multiplying by the
cost per man-month. NMM is determined by specifying the number
of man-months needed to complete 1000 words of the type of pro-
gramming required and then multiplying by the expected number
of computer words required.

COC is similarly made dependent upon the programming require-
ments by using NMM as a multiplier. The estimated computer hours
required per man -month of program development time is multiplied
by NMM to obtain computer operation time.

B. COST OF INITIAL MAINTENANCE MANUALS (CJGI)

This cost element accounts for the initial cost to acqui
technical orders, manuals, and repair instructions to be used by
intermediate and organizational maintenance personnel. Relationship_ s
that were developed to estimate the cost of manuals have Leen
programmed into RMCM.

A large number of conventional and fully-proceduralized manuals
were evaluated to arrive at the job guide cost (CJGI) equation
shown in Figure B.8. The cost of manuals for a particular subsystem
is considered to be a function of the number of LRUs and SRUs;
the number of maintenance functions to be performed; and, the
related number and type of pictorials, schema. ics, and graphics
required.

In preparing the CJG equation, it has been assumed that
job guides are comprised of three basic parts: (a) general information,
(b) troubleshooting information, and (c) nontroubleshooting information.
General information cost includes costs of cover sheets, table of
contents, and so forth. This general cost is represented as b fixed
fractional adder (FJG) over and above other sections of the job
guide. Troubleshooting information cost at both flightline and shop
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iCSWI
COST OF SOFTWARE ACQUISTION (ALT. INPUT VE-4 25-32
CSWI = SWPC COC

WHERE:
SWPC = SOFTWARE DEVELOPMENT PERSONNEL COSTS
COC = COMPUTER OPERATION COST

ISWPC
SOFTWARE DEVELOPMENT PERSONNEL COSTS (ALT. INPUT VS -3, 73-90)
SWPC = NMM f CPMM

004
WHERE:
NMM = NUMBER OF MANMONTHS REQUIRED TO DEVELOP SOFTWARE
CPMM= COST PER MAN MONTH (INPUT)

-4C0C
COMPUTER OPERATION COST (ALT. INPUT VS-3,57-64)
COC = NCHMM 4CCPH r NMM

.WHERE:
NCHMM a NUMBER-OF COMPUTER HOURS PER MAN MONTH (INPUT)
CCPH = COMPUTER COST PER HOUR (INPUT)
NMM a NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE

'NMM
NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE
(ALT. INPUT VS-3, 33-40)'

I

NMM = NMMKW o.ww/ipoo
WHERE:
NMMKW NUMBER OF MAN MONTHS PER 1000 COMPUTER WORDS (INPUT)
NW = NUMBER OF COMPUTER WORDS (INPUT)

Figura 11.7 = Coat of acquisition



'CJGI

COST:Or'MAINTENANCE:MANUALS.INITIAL (ALT. INPUT VE-4, 40)CJGI (1.-+-FJG)11SUM(M)(CFJG(M) CSJG(M))
WHERE:' . .

FJG PROPORTION,-.AS.-A FUNCTION OF MAINTENANCE MANUALS OR -JOB
GUIDE TYPE MANUAL, :REPRESENTING THE GENERAL MATERIAL FOUND
IN--THAT TYPE-MANUAL (INPUT)

CFJG = COST OF FLIGHT LINE MANUALS, MAINTENANCE PORTION,' PERSUBSYSTEM
CSJG COST OF SHOP MANUAL,- MAINTENANCE PORTION, PER SUBSYSTEM

'CFJG
COST OF FLIGHT LINE MANUALS, MAINTENANCE PORTION, PER SUBSYSTEM
(ALT. INPUT VA.-1, 33-40)
CFJG(M) = NLRU(A).1(CTFL+CNFL)

NSRU(A),(CITS4-CNFS) +-CTFX CNFXWHERE:
NLRU = NUMBER OF LRUS PER .SUBSYSTEM(M) (INPUT)
NSRU t NUMBER OF SRUS PER SUBSYSTEM(A) (INPUT)
CTFL t COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

PER LRU OF EACH MANUAL (INPUT)
CNFL t COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE

PORTION PER LRU OF EACH MANUAL (INPUT)
CTFS t COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

PER SRU OF EACH MANUAL (INPUT)
CNFS t COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE

PORTION PER SRU OF EACH MANUAL (INPUT)
CTFX = COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

PER SUBSYSTEM OF EACH MANUAL (INPUT)
CNFX = COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION

PER SUBSYSTEM OF EACH MANUAL (INPUT)

aCSJG
COST OF SHOP MANUAL, MAINTENANCE PORTION, PER SUBSYSTEM
(ALT, INPUT NA-1,'41-413)
CSJG(M) = NLRU(M)4(CTSL+CNSL)

4. NSRU(M),(CTSS+CNSS) + CTSX + CNSXWHERE:
NLRU = NUMBER OF LRUS PER SUBSYSTEM(M) (INPUT)
NSRU NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT)
CTSL = COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER

LRU OF EACH MANUAL (INPUT)
CNSL = COST OF SHOP MON-TROUBLESHOOTING MAINTENAOCE PORTION PER

LRU OF EACH MANUAL (INPUT)
CTSS = COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER

SRU OF EACH MANUAL (INPUT)
CNSS = COST OF SHOP NO&TROUBLESHOOTING MAINTENANCE PORTION PER

SRU OF EACH MANUAL (INPUT)
CTSX = COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER

SUBSYSTEM OF EACH MANUAL (INPUT)
CNSX = COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER

SUBSYSTEM OF EACH MANUAL (INPUT)

Figure Cost of maintenance manuals investment equation.



levels includes the costs of job guides for both the fault detection
and the fault isolation steps and is directly proportional to the
number of LRUs on the flightline and LRUs plus SRUs in the shop.
The cost of nontroubleshooting information at the flightline level
comprises costs of job guides for scheduled and unscheduled mainte-
nance functions. This cost is directly proportional to the number
of different nontroubleshooting maintenance functions expected on
the flightline for each subsystem. The replenishment and upkeep
factors for the manuals are contained in the recurring cost element,
CJG.

B.10 COST OF INVENTORY MANAGEMENT INITIAL (CIMI)

The CIMI element accounts for those nitial inventory management
costs incurred when introdtHng new ie itt of supply Into the
Government inventory. This element includes costs of manpower
and materials needed to manage the procurement of the repair
parts, and to set up control and accountability of these assets.

A value for CIMI is computed by first determining the number
(NNII) of P coded reparable (PA) and consumable (PP) Items procured
that are contained within each LRU(1). This number is then multiplied
by a per item initial management cost constant (IMC). The CIMI
equation is given in Figure B.9.

B.I1 COST OF NEW OR ADDITIONAL FACILITIES (CFAI)

The CFAI element provides for the construction, conversion,
or expansion of the necessary facilities required to house or support
the various services needed by a new weapon system. These services
include those required in the operation or support of the aircraft,
its subsystems, and SE. The types of facilities included are training,
utilities, real estate, roads, and base maintenance shops. Also
included should be any nonproduction industrial and test facilities,
and equipment required.

The equation for CFAI is provided in. Figure B.10. However,
this cost element is normally an aggregated value.

CFAI
COST OF NEW OR ADDITIONAL FACILITIES (ALT. INPUT VE-4, 49-56)
CFAI = NB 0 (CFB)

WHERE:
NB c NUMBER OF BASES (INPUT)
CFB: COST OF NEW FACILITIES FER.EASE (INPUT)

Figure B.10 Cost of new or Witham' facilities equation.



eCI1

COST OF INVENTORY MANAGEMENT INITIAL (ALT. INPUT VE-4, 41-4B)CIMI = (INC)' SMIHNNII(I))
WHERE:
IMC r. INITIAL MANAGEMENT COST TO INTRODUCE A NEW LINE ITEM OF

SUPPLY (ASSEMBLY OR PIECE-PARTS) INTO THE AIR FORCE
INVENTORY (INPUT)

NNII= NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I)

NUMBER OF NEW INVENTORYITEMS WITHIN EACH LRU(I)
= 1 PA(I) PP(I)

WHERE:
PA = NUMBER OF NEW 1,,, CODED REPAIRABLE ASSEMBLIES WITHIN THE LRUPP = NUMBER OF NEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU

Figure B.9 of nventory management investment equation.



B.I2 COST OF OPERATIONS PERSONNEL (COP)

This cost element is one of two that constitute the recurring
cost of operation (CO) of the system. (The other element is the
cost of fuel (CFL).)The COP element includes the cost of paying
the full complement of aircrews (CAC) needed to man unit aircraft
and the cost of all other operations manpower (COO). The equation
for COP is given in Figure B.l I.

The first term, CAC, aggregates the annual cost of all aircrew
personnel. The cost per aircrew is obtained by summing the complement
of crewmembers_ per aircraft (P), their wages and allowances including
an overhead support .cost per person. This value is multiplied by
the number of crews assigned per aircraft (CPA); the number of
aircraft per base (NACB); and, the total number of bases (NB) to
obtain CAC.

The cost of other operations manpower (COO) term includes
a lump sum value for the wages and allowances attributed to the
command staff, security personnel, and other deployed personnel
(not including maintenance personnel or base support personnel such
as base o_ perations personnel and weather personnel). The personnel
included in the command staff perform such jobs as command, operations
control, planning and scheduling, and flying safety. They include
the combat commander, the squadron commander, and their respective
staffs. Security personnel are those needed for unit aircraft security
such as boundary support, entry control, and security alert teams.
Other deployed manpower refers to the cost of paying all other
people assigned to typical deployed units during peacetime to support
operations (not including maintenance personnel).

*COP
COST OF OPERATIONS PERSONNEL (ALT. INPUT, VE-1, 33-40)
COP = CAC + COO

WHERE;
CAC= COST OF AIRCREW
COO= COST OF OTHER OPERATIONS MANPOWER INCLUDING COMMAND STAFF,

SECURITY, AND OTHER DEPLOYED. PERSONNEL (BUT NOT INCLUDING
MAINTEUANCE PERSONNEL REQUIREMENTS) (INPUT)

*CAC
COST OF-AIRCREW
CAC = NB NACB *

WHERE:
NB = NUMBER
NACB= NUMBER
CPA = NUMBER
COA = COST

(Ir
OSCY= OVE

(ALT. INPUT-VE.1,25-32)
CPA * SUM(P) (COA(P) + OSCY)

OF BASES (INPUT)
OF AIRCRAFT PER -BASE (INPUT)
OF CREWS ASSIGNED PER AIRCRAFT (INPUT)
'AN AIRCREW MAN(P) IN WAGES AND ALLOWANCES PER YEAR

D SUPPORT COST PER MAN PER YEAR (INPUT)

Figure B.11 Cost of operatic nisei equation.



0.I3 COST OF FUEL (CFL)

The CFL equation (shown in Figure B.I2) provides the operationand support cost element to compute the annual fuel consumptioncost of the weapon system. The value for this cost element is determinedby multiplying the number of bases supporting the weapon system,the annual base flying hours, and the fuel cost per flight-hour forthat type weapon system. When on aggregated cost for this elementis input,'it should combine the cost of petroleum, oil, and lubricantsrequired for peacetime flying operations including allowances fordistribution, storage, and spillage.

CFL
COST OF FUEL (ALT. INPUT VE- 4 =48)CFL = NB * ABFH FC

WHERE:
NB = NUMBER OF BASES (INPUT)
ABFH= ANNUAL BASE FLYING HOURS
FC = FUEL COST PER FLIGHT HOUR (INPUT)

'ABFH
ANNUAL BASE FLYING HOURS
ABFH = NACB * FHACM i 12

WHERE:
NACB NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACM= AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)12 = NUMBER OF MONTHS PER YEAR

Figure 8.12 -I equation.

0.14 COST OF ON-EQUIPMENT MAINTENANCE (COM)

The COM element accounts for the cost of manpower andmaterial needed to perform the flightline scheduled and unscheduledon-equipment maintenance of unit aircraft (such as organizationallevel maintenance). The equations for computing COM are givenin Figure 0.13.

The basic equation computes COM by first multiplying thenumber of actual maintenance man- hours(MMH) for each AFSC,skill category and level (N), required per base (MURF) by a loadedlabor rate and a material cost rate per MMH. The cost over allAFSCs (N) then is summed before multiplying by the number ofbases (NB).

The manpower utilization rate (MURF) is obtoihed by firstmultiplying the number of direct flightline MMHs per flight-hour(FMMH(N,M)) :.equired by each AFSC (N) used to maintain specificsubsystems (M) by the annual base flying hour rate (ABFH), andthen dividing by the percentage of those man-hours which wouldbe devoted to direct labor to obtain the actual MMH required per
1147 148



COST OF ON EQUIPMENT MAINTENANCE (ALT. INPUT VE- 49-56)
COM = NB -* SUM(N).(MURF(N) * (LLR(N)4.0MR(N)))

WHERE:
NB = NUMBER OF BASES (INPUT)
MURF=- LABOR UTILIZATION RATE BY SKILL CATEGORY(N)

HAINTAINIWG-SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS
LLR = LOADED LABOR-RATE FOR SKILLLEVEL-CATEGORY(N)
BMR = BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR

FOR REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)

*MURF
LABOR UTILIZATION RATE BY SKILL CATEGORY(N) MAINTAINING
SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS
MURF(N) = SUM(M)(ABFH I FMMH(N,M))/EFF

WHERE:
AHEM= ANNUAL BASE FLYING HOURS
FMMH= FLIGHT LINE MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE

AFSC(N) RESPONSIBLE FOR THE MAINTENANCE OF SUBSYSTEM (M)
EFF = PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR

*LLR
LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) (ALT.INPUT VA-2,49-56)
LLR(N)= DLR(N) ILR(N) .(OSCY /PMB)

WHERE:.
DLR = DIRECT LABOR RATE PER MANHOUR.(PER SKILL CATEGORY & LEVEL)
ILR = INDIRECT LABOR RATE. PER MANHOUR (SUPERVISORS AND

ADMINISTRATIVE PERSONNEL)(INPUT)
OSCY= OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT)
PMB = PRODUCTIVE (AVAILABLE) MANHOURS PER MAN PER YEAR AT

BASE LEVEL (INPUT)---

*ABFH
ANNUAL BASE FLYING HOURS
ABFH = NACB * FHACM * 12

WHERE:
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACM AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)
12 = NUMBER OF MONTHS PER YEAR

*DLR
DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY AND LEVEL)
(ALT. INPUT VN-2, 41-48)
DLR(N) = KM(N) *(CMPS(N) OPF(N))

WHERE:
KM = PROPORTION OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS.

OJT; KM(N)=1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND
,KM(N)3i0.5 FOR ALL 1 OR 3.LEVEL AFSC (INPUT)

CMPS=-COST OF MILITARY PERSONNEL SERVICES PER HOUR (INPUT)
OFF = OTHER PERSONNEL COST FACTORS PER-MANHOUR FOR SKILL CATEGORY

(N) NOT PROVIDED 0R IN CMPS (INPUT)

Figure Mt% Cost of on-equipment maintenance equ n.



*FMMH

FLIGHT LINE DIRECT MAINTENANCE MANHOURS PER FLIGHT HOUR FOR AFSC (N)
RESVONSIBLE FOR THE MAINTENANCE OF SUBSYSTEM (M) (RA OUTPUT)

FNMN(N,M)=((PSE(M)*TA(M)*NA(M))+UT(M)*TT(M)*HT(M))+(PCND(M)*TCND(M)*
HC(M))4.(PR(M)*TR(M)*HR(M))+(PM(M)*TN(M)*HM(M))

4.(PVR(M)*TVR(M)01VR(M))+(PVM(M)*TVM(M)*HVM(M)))/MFHBMA(M,I)
WHERE:

PSE = PROBABILITY OF SETTING UP SUPPORT EQUIPMENT (SE) ON THE
FLIGHT LINE TO ACCOMPLISH REPAIR OF THE SUBSYSTEM

PT = PROBABILITY THAT A GIVEN MALFUNCTION WILL RESULT IN A
TROUBLESHOOTING ACTION

PCND= PROBABILITY THAT A GIVEN MALFUNCTION WILL RESULT IN A
CND AT THE FLIGHT LINE

PR = PROBABILITY IIIAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN A AMOVAL OF AN LRU

FUR = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN A REMOVAL OF AN LRU AND THE REPAIR. VERIFIED

PM = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN AN OH- AIRCRAFT REPAIR

PVM = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN AN ON- AIRCRAFT REPAIR AND THE REPAIR IS
VERIFIED FOR THE SUBSYSTEM

TA = AVERAGE TIME REQUIRED TO SET UP SUPPORT EQUIPMENT
TT = AVERAGE TIME REQUIRED TO TROUBLESHOOT THE SUBSYSTEM
TCND= AVERAGE TIME REQUIRED Tc DETERMINE TWIT A CND

CONDITION EXISTS
TR ® AVERAGE TIME REQUIRED TO REMOVE AND REPI #CE ONE OR MORE

OF THE LRUS OF THE SUBSYSTEM FROM THE A' CRAFT
TVR = AVERAGE TIME REQUIRED TO VERIFY SUBSYSTEM OPERATION

FOLLOWING A REMOVAL AND REPLACEMENT
TM = AVERAGE TIME REQUIRED TO REPAIR THE SUBSYSTEM ON THE

AIRCRAFT

TIM = AVERAGE TIME REQUIRED TO VERIFY SUBSYSTEM OPERATION
FOLLOWING AN ON-EQUIPMENT REPAIR

HA = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO SET UP SE
HT = NUMBER OF HUMAN RESOURCES REQUIRED FOR FUBSYSTEM

TROUBLESHOOTING
HC = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A

CND CONDITION EXISTS
HR = NUMBER OF.HUMAN RESOURCES REQUIRED TO REMOVE AND REPLACE

LRUS FROM THE AIRCRAFT ON THE FLIGHT LINE
HVR = NUMBER OF HUMAN RESOURCES REQUIRED TO VERIFY SUBSYSTEM

OPERATION FOLLOWING A REMOVE AND REPLACE OPERATION
NM = NUMBER OF HUMAN RESOURCES REQUIRED TO REPAIR THE

SUBSYSTEM ON THE AIRCRAFT
HVM s NUMBER OF HUMAN RESOURCES REQUIRED TO VERITY SUBSYSTEM

OPERATION FOLLOWING AN ON-EQUIPMENT REPAIR
MFHBMA: MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR

SUBSYSTEM (M)

Figure 9.13 Cost of on-equipment maintenance equation lc tic uded).
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flight-hour. Values for the FMMH(N,M) term are obtained from
the R&M Model portion of the RMCM which uses the equation
given in Figure B.I3. This model computes the number of manhours
of each AFSC (N) required to maintain each subsystem (M) by summing
across all required tasks.

The loaded labor rate per man-hour include three terms: (a) a
direct labor rate (DLR) which accounts for the wages, allowances,
and benefits of the direct labor work force; (b) on indirect labor
rate (ILR) which accounts for the supervisors and c.uininistrative
personnel used to directly support the direct labor (DL) work force;
and (c) an overhead support cost rate which provides for such factors
as medical support, base operation support, vehicular and base mainte-
nance, and hospitalization. These overhead support cost rate factors
are embodied in the term OSCY which is an annual cost per man
and must be divided by the productive (available) man hours per
man per year to obtain a man-hour cost rate [In

The direct labor rate (DLR) term includes an empirical factor
(KM(N)) to reduce the cast per hour rat! for DL of selected
skill levels (N). This factor avoids double counting by not allowing
the proportion of DL mnn- hoursdevoted to on -job training OJT to
be charged against the tasks. (Note that the COJT term in the
cost of maintenance personnel training element (CPT). must have
a cost value assigned for those AFSCs (N) whose KM(N) value is
less than unity.)

B.15 COST OF INTERMEDIATE SHOP MAINTENANCE (CSM)

The CSM elemeat accounts for the cost of manpower and
material needed to perform intermediate shop maintenance. The
shop maintenance includes bench check and repair of LRUs removed
from the aircratt. and also the repairs of the test stations used
to test those LRUs. The equations for computing CSM ore given
in Figure B.14.

The same basic equation formats used for computing all of
the factors contained in the cost of on-equipment mcintenance
(the COM element) is used for this cost element with one exception.
The terms are redesignated when necessary (such that the labor
utilization rate is designated MURS(N)). The maintenance man -hour
value for MURS(N) is obtained by dividing the percentage of direct
labor man4)ours (EFF) expected per man into the product of the
shop maintenance man-hours expended by an AFSC(N) per flight-hour
per LRU(1)., SMMH(N,I), and the number of flight-hours. The values
for SMMH(N,I) are obtained from the R&M Model portion of the
RMCM -using the equation given in Figure B.I4.

The cost rates per AFSC and skill level (N) are the same
as those used in the COM equations.
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*CSM
COST OF INTERMEDIATE SHOP MAINTENANCE ALT. INPUT VE-1, 57-64)CSM m NB * SUM(N)(MURS(W(LLR(N)

+ BMR (N)))
WHERE:
NB .7 NUMBER OF BASES (INPUT)
MURSm LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAININGSPECIFIC GROUP OF LRUS FOR SHOP TASKS
LLR m LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N)BMR m BASE CONSUMABLE

MATERIAL CONSUMPTION COST RATE FOR
REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)

*MURS
LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAINING SPECIFICGROUP OF LRUS FOR SHOP TASKS
MURS(N) = SUM(I) (ABFH * SMMH(N,I))/EFF

WHERE:
ABFH ANNUAL BASE FLYING HOURS
SMMHm SHOP MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSCLEVEL (N) RESPONSIBLE FOR THE MAINTENANCE OF LRU (I)EFF m PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR

*LLR
LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) (ALT.INFUT VN-2 49-56)LLR(N)m DLR(N) + ILR(N) +(OSCY/PMB)

WHERE:
DLR = DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY & LEVEL)ILR = INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AND

ADMINISTRATIVE PERSONNEL)(INPUT)
OSCY= OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT)PMB m FRODUCTIVE (AVAILABLE) MANHOURS PER MAN PER YEAR ATBASE LEVEL (INPUT)

*ABFH
ANNUAL BASE FLYING HOURS
ABFH_ NACB * FHACM 0 12

WHERE:
NACB m NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACM AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)12 m NUMBER OF MONTHS PER YEAR

*DLR

DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY AND LEVEL)(ALT. INPUT VN-2, 41-48)
DLR(N) = KM(N) *(CMPS(N) + OPF(N))

WHERE:
KM m PROPORTION OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS.OJT; KM(N)=1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND

KM(N)=0.5 FOR ALL 1 OR 3 LEVEL AFSC (INPUT)
CMPSm COST OF M7LITARY PERSONNEL SERVICES PER HOUR (INPUT)OFF m OTHER PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY(N) NOT PROVIDED FOR IN CMPS (INPUT)

Figure 6.14 Cost f intermediate shop maintenance equation.
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SMMH
SHOP DIRECT MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSC LEVEL
(N) RESPONSIBLE FOR THE MAINTAINANCE OF LRU (I) (R&M OUTPUT)
SMMH(N,I)=H(M)((PW(I)*TW(I)4HCI))+0K(I)ITK(I)40HK(I))

(PN(I)*TN(I)IIHN(I))+(PTD(I)*TTD(I)*HTD(I))
+(PTS(I)ITTS(I)fTS(I)))/MEHBMA(M,I)

WHERE:
H(M)= THE RATIO BETWEEN. THE NUMBER OF LRUS TESTED IN THE SHOP

AND THE FLIGHT LINE REMOVAL ACTIONS FOR SUBSYSTEM (M)
PW = PROBABILITY OF SHOP BENCH CHECK AND REPAIR OF LRU
PK = PROBABILITY OF SHOP RETEST OK OF LRU(I)
PN = PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE

DEPOT FOR REPAIR
PTD= PROBABILITY OF TEST DRAWER(J) REQUIRING REPAIR ACTION
PTS= PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION
TW = TASK TIME FOR SHOP BENCH CHECK AND REPAIR OF LRU(I)
TK = TASK TIME SOR SHOP RETEST OK OF LRU(I)
TN = TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE

DEPOT FOR REPAIR (NRTS)
TTD= TEST DRAWER REPAIR TIME FOR LRU(I)
TTS= TEST STATION(J) REPAIR TIME FOR LRU(I)
HW = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM BENCH

CHECK AND REPAIR OF THE (I)TH LRU OF A GIVEN SUBSYSTEM
NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A
SHOP CND CONDITION EXISTS WITH RESPECT TO THE (I)TH LRU
OF A GIVEN SUBSYSTEM

HN = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A
NRTS ACTION EXISTS WITH RESPECT TO THE (I)TH LRU OF A
GIVEN SUBSYSTEM

HTD= NUMBEP OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST DRAWER

HTS= NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST STATION(J)

MFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR
SUBSYSTEM (M)

Figura 3.14 Cost of r ia shop maintenance aqui/don (concluded).
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B.16 COST OF MAINTENANCE PERSONNEL TRAINING (CPT)

The CPT element accounts for the cost of training the initial
work force of organizational and intermediate level maintenance
personnel as well as the annual cost of training their replacements.
Because the initial training is considered to be received prior to
the first year, attrition of personnel during the first year is allowed.
The equations for computing CPT are given in Figure B.I5.

The basic equation computes CPT on an annual basis by first
multiplying the ,ember of AFSCs required per base MU(N) by the
terms (1/PP.ji-' TRS(N)) and then by the cost of training by each
skill category and level (TCS(N) before summing over N and finally
multiplying by the number of bases (NB). The term 1/PIUP amortizes
the training cost of the initial manning level over the life of the
system (PIUP). The term TRS(N) is the loss rate per year for each
personnel category (N).

Manpower utilization (MU(N)) is the average number of AFSCs
of skill category and level (N) required at each base. MU(N) is
obtained by adding the labor utilization rates in terms of man-hours
required by any specific AFSC(N) for the flightline (MURF) and
the intermediate shop (MURS) tasks and dividing the result by the
number of productive (available) man -hours per man per year (PMB).
For example, PMB = 40 man-hours/work-week x 48 work-weeks/year

1920 hours/mon year. The labor utilization rates are the total
manhours required ,2ach AFSC(N) to maintain specific subsystem
(M). These maintenance man-hours required to perform the flight line
and shop tasks (MURF and MURS) are obtained from the equations
used to compute these same terms for the cost of on-equipment
(COM) and cost of shop maintenance (CSM) elements, respectively.

The cost of training (TCS) on airman for a specific job category
to the 3-skill level is the cost of technical training school (CTTS)
for that AFSC. CTTS is computed as the course length in weeks
(NWK) multiplied by the average cost per graduate per week (ACC)
plus the capital investment cost (CIC) per AFSC per week. This
value is then added to the costs per man for pretechnical training
school pay and allowance (PIT), the cost of type four training (COT),
and the acquisition cost (CACO) per man which includes initial
travel, clothing issue, and basic training. These data are maintained
by the Air Training Command.

The cost of upgrading a 3-skill level AFSC to a 5-skill level
is obtained by adding to the CTTS the cost of on-the-job training
(COJT) per person by AFSC. The COJT cost factor input values
must account for all nonproductive wages earned by each AFSC
while undergoing on-the-job training. Empirical values for training
costs can be obtained from Table 29 in AFHR 173-10 after adjusting
for TTS and the percentage of nonproduction time while in OJT
(KM(N) factor). The airman's productive time has already been accounted
for in the cost of on- and off-equipment elements by reducing that
individual's wages by the factor KM(N).
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*CPT
COST OF MAINTENANCE PERSONNEL TRAINING (ALT. INPUT YE -1, 65-72)CPT m NB * SUM(N)((l/PIUP * TRS(N)) MU(N) ' TCS(N))

WHERE:
NB = NUMBER OF BASES (INPUT)
TRS ANNUAL TURNOVER RATE OF AIRMAN IN EACH SKILL CATEGORY

AND LEVEL (INPUT)
MU z MANPOWER UTILIZATION BY AFSC (N)
TCSz COST OF TRAINING AN AIRMAN FOR EACH SKILL CATEGORY & LEVELPIUPz PLANNED INVENTORY USAGE PERIOD (INPUT)

!MU

MANPOWER UTILIZATION BY AFSC (N)
MU(V) = ( MURS(N) MURS(N))/PMB

WHERE:
MURF= LABOR UTILIZATION RATE BY SKILL CATEGORY (N)

KAINTAINING SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKSMURS= LABOR UTILIZATION RATE, BY SKILL ATEGORY MAINTAINING
SPECIFIC GROUP OF LRUS FOR SHOP TASKSPMB = PRODUCTIVE MANHOURS PER KAN PER YEAR AT BASE LEVEL(INPUT)

*ICS
COST OF TWNING AN AIRMAN FOR EACH SKILL CATEGORY AND LEVELTCS(N) z CTtS(N) COJT(N). (ALT.INPUT VN-1,65-12)WHERE:

CTTSz COST OF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO
3 LEVEL

COJTz COST OF ON-THE-JOB TRAINING PER MAN BY AFSC TO 5 LEVEL
INCLUDING NON-PI! OACTIVE WAGES BASED ON A FACTOR OF
(1-KM(N)) (INPU7)

*MURF
LABOR UTILIZATION RATE BY SKILL CATEGORY(N) MAINTAINING
SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS
MURF(N = SUM(M)(ABFH * FMMH(4,M))/EFF

WHERE:
ABFH= ANNUAL BASE FLYING HOURS
FMMH= FLIGHT LINE MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE

AFSC(N) RESPONSIBLE FOR THE MAINTENANCE OF SUBSYSTEM (M)EFF = PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR

*HUNS
LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAINING SPECIFIC
GROUP OF LRUS FOR SHOP TASKS
MURS(N) = SUM(I) (ABFH * SMMH(N,I))/EFF

WHERE:
ABFH ANNUAL BASE FLYING HOURS
SMMH= SHOP MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSC

LEVEL (N) RESPONSIBLE FOR THE MAINTENANCE OF LRU (I)EFF = PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LA_

Figure 6.16 Cost of Mantuan personnel training equ



ICUS
COST OF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO 3 LEVEL
CTTS(N)= NWK(N)4(ACG(N)+CIC(N)) PTT(N) # COT(N) CACQ
(ALT.INPUT VN-1,49-56)

WHERE:
NWK= COURSE LENGTH IN WEEKS (INPUT)
ACG= AVERAGE COST PER GRADUATE (N) PER WEEK (INPUT)
CIC= CAPITAL INVESTMENT COST. PRORATED BY AFSC (N) PER WEEK (INPUT
PTT= PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE

PER MAN (INPUT)
COT= COST OF TYPE 4 AND OTHER TRAINING , NOT INCLUDED IN ACG,

PER MAN (INPUT)
CACQ=ACQUISITION COST PER MAN WHICH INCLUDES RECRUITING, INITIAL-

TRAVEL, INITIAL CLOTHING ISSUE, AND TRAINING AT-MILITARY
TRAINING CENTER (INPUT)

'ABFH

ANNUAL BASE FLYING HOURS
ABFH = NACB r FHACM I 12

WHERE:
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACM= AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)
12 = NUMBER-OF- MONTHS PER YEAR

ISMMH
SHOP DIRECT MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSC LEVEL
(N) RESPONSIBLE FOR THE MAINTAINANCE OF LRU (I) (R&M ourrun
SMMH(N,I)=H(M)((PW(I)1TW(1)4HW(I))+(PK(I)*TK(I)IHN(I))

4.(PN(I)ITN(I)1H11(I))4.(PTD(I)ITTD(I)*HTD(I))
4.(PTS(I)ITTS(I),HTS(I)))/MEHBMA(M,1)

WHERE:
H(M)= THE RATIO BETWEEN THE swim OF LRUS TESTED IN THE SHOP

AND THE FLIGHT LINE REMOVAL ACTIONS FOR SUBSYSTEM (M)
PW = PROBABILITY OF SHOP BENCH CHECK AND REPAIR OF LRU(I)
PK = PROBABILITY OF SHOP RETEST OK OF LRU(I)
PH = PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE

DEPOT FOR REPAIR
PTD= PROBABILITY OF TEST DRAWER(J) REQUIRING REPAIR ACTION
PTS= PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION
TW = TASK TIME FOR SHOP BENCH CHECK AND REPAIR OF LRU(I)
TK = TASK TIME SOR SHOP RETEST OK OF LRU(I)
TN = TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE

DEPOT FOR REPAIR (NRTS)
TTD= TEST DRAWER REPAIR TIME FOR LRU(I)
TTS= TEST STATION(J) REPAIR TIME FOR LRU(I)
HW = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM BENCH

CHECK AND REPAIR OF THE (I)TH LRU OF A GIVEN SUBSYSTEM
HK = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A

SHOP rND CONDITION EXISTS WITH RESPECT TO THE (I)TH LRU
OF A MEN SUBSYSTEM

HN = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINETHAT A
NRTS ACTION EXISTS WITH RESPECT TO THE (I)TH LRU OF A
GIVEN SUBSYSTEM

HTD= NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST DRAWER

HTS= NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST STATION(J)

MFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS OR
SUBSYSTEM (M)

Figure 8.15 of maintenance personnel training equation (continu
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OFMNH

;LIGHT LINE DIRECT MAINTENANCE MANHOURS PER FLIGHT HOUR FOR AFSC (N)
RESPONSIBLE FOR THE MAINTENANCE OF SUBSYSTEM (M) (R+M OUTPUT)
FNMH(N,M)=((PSE(M)* 7A(M)*HA(M))+(PT(M)*TT(M)*HT(M)).0(PCNO(M)*TCND(M)*

NC(M))+M(M)*TR(M)*HR(M))+011(M)*7M(N)*HM(11))
f(PYR(M)*TVN(M)060R(M))+(PVM(M)*TVM(M)*HVN()I)))/MFHDRA(M I)

WHERE:

PSE = PROBABILITY OF SETTING UP SUPPORT EQUIPMENT (SE) ON THE
FLIGHT LINE TO ACCOMPLISH REPAIR OF THE SUBSYSTEM

PT = PROBABILITY THAT A GIVEN MALFUNCTION WILL RESULT IN A
TROUBLESHOOTING ACTION

PC Dm PROBABILITY THAT A GIVEN MALFUNCTION WILL RESULT IN A
CND AT THE FLIGHT LINE

PR = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN A REMOVAL OF AN LRU

PVR = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULTAN A REMOVAL OF AN LRU AND THE REPAIR VERIFIED

PM = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN AN ON-AIRCRAFT REPAIR

PUN = PROBABILIf' THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN AN ON- AIRCRAFT REPAIR AND THE REPAIR IS
VERIFIED FOR THE SUBSYSTEM

TA = AVERAGE TIME REQUIRED TO SET UP SUPPORT EQUIPMENT
TT 2 AVERAGE TIME REQUIRED TO TROUBLESHOOT THE SUBSYSTEM
TOMO= AVERAGE TIME REQUIRED TO DETERMINE THAT A CND

CONDITION EXISTS
TR = AVERAGE TIME REQUIRED TO REMOVE AND REPLACE ONE OR MORE

OF THE LNUS OF THE SUBSYSTEM FROM THE AIRCRAFT
TVR = AVERAGE TINE REQUIRED TO VERIFY SUBSYSTEM OPERATION

FOLLOWING A REMOVAL AND REPLACEMENT
TM =, AVERAGE TIME REQUIRED TO REPAIR THE SUBSYSTEM ON THE

AIRCRAFT

TVM = AVERAGE TIME REQUIRED TO VERIFY SUBSYSTEM OPERATION
FOLLOWING AN ON-EQUIPMENT REPAIR

HA = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED 70 SET UP SE
NT = NUMBER OF HUMAN RESOURCES REQUIRED FOR SUBSYSTEM

TROUBLESHOOTING
HC = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A

CND CONDITION EXISTS
HR = NUMBER OF HUMAN RESOURCES REQUIRED TO REMOVE AND REPLACE

LRUS FROM THE AIRCRAFT-ON-THE FLIGHT LINE
HVR = NUMBER OF HUNAN RESOURCES REQUIRED TO VERIFY SUBSYSTEM

OPERATION FOLLOWING A REMOVE AND REPLACE OPERATION
HM = NUMBER OF HUNAN RESOURCES REQUIRED TO REPAIR THE

SUBSYSTEM ON THE AIRCRAFT
HVM = NUMBER OF HUMAN RESOURCES REQUIRED TO VERITY SUBSYSTEM

OPERATION FOLLOWING AN ON-EQUIPMENT REPAIR
NFNBNA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR

SUBSYSTEM (K)

re 13.15 - Cost of maintenance personnel training equation (concluded).
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B.17 COST OF REPLACEMENT SPARES (CSP)

CSP element is the annual cost of replacing condemned LRU
and SRU spares in the shop and depot pipeline. The equation for
computing CSP is provided in Figure B. I 6, These are the spares
and modules that are normally repaired and returned to stock. However,
the SRUs can also be "discard on failure" modules.

The number of maintenance actions per LRU(I) is determined
by dividing the annual base flying hour.; by the mean time between
maintenance actions for the subsystem containing that LRU. The
number of lth LRU failures that are sent to the depot is determined
by multiplying by the probability (PN) that an LRU(I) is not reparable
this station. This value then is multiplied by the propci-tion the
the LRUs expected to be condemned (FCL) resulting in the number
OT replacement spares required. The cost of LRU replacement spares
(LRURS) then is determined by multiplying the number of replacement
LRUs required by the LRU(I) unit cost and summing over all LRUs.

The same procedure applies for determining the cost of replenishing
SRUs except that the repair rate of the SRU is determined by
the bench check and repair probability (P VII) of the LRU to which
the SRU belongs. When an LRU is repaired, the failure is normally
isolated to a replacement SRU. A proportion of these 5RUs, including
those items considered to be throwaways, will be condemned (FCS).
The average unit cost of the SRUs (UCSRU(I)) within LRU(I) is
computed as the LRU(I) unit cost (UC(1)) divided- by the number
of SRUs in that LRU(I). This estimating relationship assumes that
the failure modes of the SRUs and their average cost are each
linearly proportioned to the cost of an LRU. These assumptions,
although gross, provide the user with representative SRU cost data
if no other estimates are available. The user has the option to
input the UCSRU(I) term directly overriding any lower level values.

B.18 COST OF DEPOT MAINTENANCE (CDR)

The CDR element accounts for all recurring depot costs
including subsystem repairs and system overhaul. The equation for
CDR is given in Figure B.I7.

The first term computes the cost of the subsystem repairs
as a function of the number of LRUs that have been returned to
the depot for repair (NRTS) per year. This number is mult'71ied
by an average LRU repair cost (DC) and an LRU transportation
cost (TC) to determine the cost of depot repairs. The average LRU
repair cost multiplier (DC) must account for all manpower, material,
and overhead cost factors sustained by a DoD centralized repair
depot, Government or contractor operated. The transportation cost
is computed as a function of each LRU's weight using standard
packing and shipping cost factors.
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*CSP
COST OF REPLACEMENT SPARES (ALT. INPUT VE-1, 73-80)CSP = LRURS q SRURS

WHERE:
LRURS = COST OF LRU REPLACEMENT SPARES
SRURS = COST OF SRU REPLACEMENT SPARES

' LRURS
COST OF LRU REPLACEMENT SPARES
LRURS= NB 0 SUM(I)(ABFH UC(I) 0 FCL(I) PN(I )IMFHBMA(M))WHERE:

NB = NUMBER OF BASES (INPUT)
ABFH 2 ANNUAL BASE FLYING HOURS
UC EXPECTED UNIT COST OF LRU (I) (INPUT)
FCL = PROPORTION OF NRTSED LRUMS EXPECTED TO RESULT IN

CONDEMNATION AT THE BASE/DEPOT LEVEL (INPUT)PN = PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE
DEPOT FOR REPAIR (R&M INPUT)

MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR
SUBSYSTEM (M) TO WHICh LRU(I) BELONGS (R&M INPUT)

SRURS
COST OF SRU REPLACEMENT SPARES
SRURS= NB SUM(I)(ABFH 0 UCSRU(I) 0 FCS(I) 0 PW(I ) /iFHBMA(M))

WHERE:
NB s NUMBER OF BASES (INPUT)
ABFH 2 ANNUAL BASE FLYIOG HOURS
LLSRU= AVERAGE UNIT COST OF SRUS WITHIN LRU(I)
FCS a PROPORTION OF SHOP REPAIRED AND NRTS LRU(I) EXPECTED TO

RESULT IN SRU CONDEMNATION AT THE BASE LEVEL (INCLUDING
THROWAWAYS) (INPUT)

PW = PROBABILITY OF SHOP BENCH-CHECK AND REPAIR ACTION
(R&M INPUT)

MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR
SUBSYSTEM (M) TO WHICH LRU(I) BELONGS (R&M INPUT)

*UCSRU
AVERAGE UNIT COST OF SRUS WITHIN LRU(I) (ALT.INPUT VI-1,25-32)
UCSRU(I) = UC(I)/NSRU(I)

WHERE:
UC = EXPECTED UNIT COST OF LRU(I) (INPUT)
NSRU = NUMBER OF UNIQUE SRUS PER LRU

'ABFH
ANNUAL BASE FLYING HOURS
ABFH = NACB FHACM 0 12

WHERE:
NACB a NUMBER OF AIRCRAFT PER BASE (INPUT)

--FMACMa-AVERAGE FLIGHT-HOURS-PER-AIRCRAFT PER MONTH (INPUT)12 = NUMBER-OF MONTHS PER YEAR

Figwe B.16 Cost of replacement spares equation.
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*CDR
COST OF DEPOT MAINTENANCE (ALT. INPUT VE-2 7-24)

CDR= NB*SUM ( I)(ABFH*PN(I)*(DC(P+TC(I))/11FHBMA (M))+ NB*NACB*COS*OHR

WHERE:

NB = WUNDER OF BASES (INPUT)
ABFH = ANNUAL BASE FLYING HOURS
PN . PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE

DEPOT FOR REPAIR (R+M INPUT)
DC = AVERAGE DEPOT REPAIR COST PER LRU AND ITS SRUS (INPUT)

TC = ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEM
MDIBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ANIONS
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
COS = COST OF OVERHAUL PER SYSTEM (INPUT)
OHR = OVERHAUL RATE -PORTION OF SYSTEMS OVERHAULED PER YEAR FROM

EACH BASE (RECIPROCAL OF YEARS BETWEEN SYSTEM OVERHAULS)
(INPUT)

*TC

ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEM
(ALT. INPUT VI-1,73-80)

TC(I)= W(I) * RPM, * 2 *(PSC(1-0b)+PSO * OS)

WHERE:

U = WEIGHT IN POUNDS OF ITEM(I) (R+M INPUT)
RPUW= RATIO OF PACKED TO UNPACKED WEIGHT (INPUT)
PSC = AVERAGE PACKING AND SHIPPING COST TO CONUS LOCATIONS -INPUT
PSO = AVERAGE PACKING AND SHIPPING COST TO OVERSEAS LOCATIONS-IP

OS = PROPORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS -I
ABFH

ANNUAL BASE FLYING HOURS

ABFH = RACE * FHAC1 * 12

WHERE:

NACO = NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACM= AVERAGE FLIGHT HOURL PER AIRCRAFT PER MONTH (INPUT)
12 = NUMBER OF MONTHS PER YEAR

Figure B.17 Cost of depot maintenance equation.
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The second term computes the annual cost of overhaul ofall systems deployed or the contribution of the subsystems understudy to that cost, as applicable. The cost of overhaul per system(COS), as with the DC term, must account for all depot cost factorscontributing to the overhaul process.

B.I2 COST OF MAINTAINING SUPPORT EQUIPMENT (CSE)

The CSE element provides for the annual recurring costs
of the peculiar shop SE maintenance, excluding manpower costs.The cost of manpower is included in the cost of intermediate shop
maintenance element (CSM). CSE allows for the cost of spare
parts needed to maintain the SE, as we!1 as the cost of replace-
ment of the SE at the end of its useful life span.

The cost estimating equations used to compute the valueof this element based on a proportion (M5E) of the cost per
type of SE (CPUSE). The entire equation for comp_ uting CSE includinglower level terms necessary to provide inputs are included in Figure B.I8.The equations for computing CPUSE are identical to those containedin the CSEI equation.

B.20 COST OF SOFTWARE SUPPORT (CSW)

The annual CSW element includes the labor cost and the
software comput,r costs required to perform software maintenance.
The software labor cost (PC) is determined by the average number
(NSS) and grade level (SLR) of the software staff personnel who
are retained over the system life cycle to support and maintain
the software and to implement engineering change proposal (ECP)
enhancements. When developing data for this manpower term, considerationshould be given to assigning a large staff during the early deployment
years, and a token staff for the remaining years considering the
amount of software involved (including support software). The software
computer cost (SCC) term is also determined as a function of the
number of support staff and of the estimated computer utilization
rate per man-month. The equation for CSW is given in Figure B.19.

B.21 COST OF SUPPORTING MAINTENANCE MANUALS (CJG)

The annual cost of supporting maintenance manuals (CJG)
element accounts for the upkeep and updating costs of the manuals
needed by the base facilities far flightline and shop maintenance
activities. This "alue is determined by multiplying the initial cost
of maintenance manuals (CJGI) by two factors (refer to Figure B.8).The first factor estimates what portion of the manuals will be
corrected and/or changed each year (KPJG). The second factor
estimates the reduced cost necessary to revise the materials as
compared to the initial preparation costs (KCJG). The equation
for determining CJG is provided in Figure B.20.
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CSE
COST OF MAINTAIKINC! SIFPORT EQUIPMENT (ALT. INPUT VE2,25-32)
CSE m NB * SUM(J) e.MSE(J) 4 CPUSE(J))

WHERE:
NB = NUMBER OF SASES (INPUT)
MSE = PROPORTION OF THE SUPPORT EQUIPMENT COST USED AS ESTIMATE

OF THE NON-PFRSO:(NEL COST OF MAINTAINING SUPPORT EQUIPMENT
INCLUDING RULACEMENT PARTS (INPUT)

CPUSE=COST PER TYPE OF PECULIAR SUPPORT EQUIPMENT (J)

*CPUSE
COST PER TYPE OF PECULIAR SUPPORT EQUIP (ALT. INPUT VJ-1,41-48)
CPUSE(J)=(NSER(J) a UCSE(J))

WHERE:
NSER = NUMBER OF PECULIAR SUPPORT EQUIPMENT AT EACH bASE
UCSE = UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

NSER
NUMBER OF PECULIAR SUPPORT OJIPMENT REQUIRED AT EACH BASE;
NEXT HIGHEST INTEGER VALUE OF A(J) THE UTILIZATION RATE OF THE
SUPPORT EQUIPMENT'

*A(J)
UTILIZATION RATE, ACCUMULATED PROPOP1;ONAL REQUIREMENTS FOR SUPPORT
EQUIPMENT ITEM (J) (IE.,NSER(J) m NEXT HIGHEST INTEGER FROM A (J)
VALUE)
A(J) m ((PBFH)/AAOH) ' (TSDEM(J) TSDOT(J))

WHERE:
PBFH m PEAK BASE FLYING HOURS
AAOH m AVAILABLE ANNUAL'OPERATING HOURS (INPUT)
TSDEMm TEST STATION(J) DEMAND TIME PER FLIGHT HOUR
TSDOT m TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR

*PBFH
PEAK BASE FLYING HOURS ON AN ANNUAL BASIS
PBFH = NACB MFHACM * 12

WHERE:
NACU = NUMBER OF AIRCRAFT PER BASE (INPUT)
MFHACM=MAXIMUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH

DURING A PEAK USAGE PERIOD (INPUT)
12 = NUMBER OF MONTHS PER YEAR

*TSDOT
TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR
TSDOT(J) SUM(i)(PTS(I,J)*TTS(I,J) PTD(1,J)*TTP(I,J)/MEHBMA(

WHERE:
PTS m PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION
PTD m PROBABILITY OF TEST DRAWER REQUIRING REPAIR ACTION
TTS m TEST STATION(J) REPAIR TIME FOR LRU(I)
TTD = TEST DRAWER REPAIR TIME FOR LRU(I)
MFHBMA =MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION PER

SUBSYSTEM(M)

Figure 8.18 Cost o1 _maintaining sumort equipment equation.
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ITSDEM
TEST STATION(J) DEMAND T- E PER FLIGHT HOUR
TSDEM(J)=SUM(1)(KTH(J).PW(I)ITW(I)+PK(I)RTK(I)+PN(I)*IN(I))/MFHBMA(M))WHERE:

PW(I) =PROBABILITY OF SHOP BENCH CHECK & REPAIR OF LRU(I)
PK(I) =PROBABILITY OF SHOP CANNOT DUPLICATE DISCREPANCY (CND)

OF LRU(I)
PN(I) =PROBABILITY OF LRU(I) ERTERIMG SHOP BEING SENT TO THE

DEPOT FOR REPAIR
TV(I) =TASK TIME FOR SHOP BENCH CHECK &REPAIR OF LRU(I)
TK(I) =TASK TIME FOR SHOP CANNOT DUPLICATE DISCREPANCY (CND)

OF LRU(I)
TN(I) =TASK TIME TO DETERMINE IF Lidi(I) WILL BE SENT TO THE DEPOT

FOR REPAIR
MFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION FOR

SUBSYSTEM(M)
KTR(J)2 PROPORTION OF SHOP MEAN TIME TO REPAIR OF THE LRUS THAT

REQUIRES THE TEST STATION(J) TO BE USED

Figure 13.18 Cost of maintaining sup equipment equatin (concluded).
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*CSW
COST OF SOFTWARE SUPPORT (ALT. INPUT VE-2, 33-40)
CSW = PC 4. SCC

WHERE:
PC = SOFTWARE LABOR COST FOR BASE YEAR T
SCC= SOFTWARE COMPUTE R COST

*PC
SOFTWARE LABOR COSTS FOR BASE YEAR (T) (ALT. INPUT VS-4,57-64)
PC = -(NSS)(SLR)

WHERE:
NSS = AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUT)
SLR = SOFTWARE STAFF RATE (INPUT)

*SCC
SOFTWARE COMPUTER COST (ALT. INPUT VS-4,33-40)
SCC = (CUR)(CC)(NSS)(12)

WHERE:
CUR = SOFTWARE COMPUTER UTILIZATION RATE IN HOURS PER MA M NTH
CC = SUPPORT COMPUTER COST PER HOUR
NSS = AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUTS)
12 = NUMBER-OF MONTHS PER MANYEAR

Figure B.19 Cost of software support equation.



*CJG
COST OF SUPPORTING MAINTENANCE MANUALS (ALT. INPUT VE-2,41-4
CJG = (KPJG)(KCJG)(CJGI),

WHERE:
KPJG = FACTOR ESTIMATE OF THE PORTION OF THE MANUALS THAT WILL BE

CORRECTED AND/OR CHANGED EACH YEAR (INPUT)
KCJG = FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE

THE CORRECTIONS AS.COMPARED TO THE INITIAL WRITING COSTS
(INPUT)

CJGI = COST OF MAINTENANCE MANUALS INITIAL

Figure B.20 Cost of supporting rnsintanonce manuals equadon.



B.22 COST OF INVENTORY MANAGEMENT (CIM)

The CIM element is the recurring annual cost of managing
the Air Force inventory of spare parts to support a system. When
these spares have become a part of the Air Force-wide supply system
(refer to the. CIMI element), they add to the cost of maintaining
the supply system. The costs incurred include receiving, unpacking,
storage, inspection, distribution, packaging, and crating. The materic
and personnel salaries needed to fill requisitions, as well as maintain
the inventory, are also accounted for in CIM. The equation for
CIM is given in Figure B.21.

The CIM equations use the same standard cost factors os
the AFLC LSC model to account for all of the recurring costs
inherent in the inventory management requirements. This equation
also is shown in Figure B.21.

The first term of the CIM equation computes the cost of
managing all of the new inventory items that were added into the
wholesale inventory loop. The number of new inventory items (NNII,
as in the CIMI equation) is multiplied by an annual management
cost factor (RMC).

The second term computes the base level supply management
cost. The new items of supply, as well as already stock-numbered
items which will be carried for the first time in base supply system
(SP), are added to provide the number of base level inventory items
(BLII) per LRU(I). The sum of BLils then is multiplied by an annual
base supply inventory management cost factor (SA), and by the
number of bases supported, to obtain the base supply cost term.
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'CIM
COST OF INVENTORY MANAGEMENT (ALT. INPUT VE-2,49-56)
CIM ='RMC * SUM(I) (NNII(I)) NB SA SUM(I) (BLII(I))

WHERE:
RMC = ANNUAL MANAGEMENT COST TO MAINTAIN A LINE ITEM OF SUPPLY

(ASSEMBLY OR PIECE PART) IN THE WHOLESALE INVENTORY SYSTEM
NNII - NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I)
NB = NUMBER OF BASES -(INPUT)
SA = ANNUAL BASE SUPPLY LINE ITEM INVENTORY MANAGEMENT COST
BLII = NUMBER OF BASE LEVEL INVENTORY ITEMS PER LRU(I)

'NNII
NUMBER OF hEW INVENTORY ITEMS WITHIN EACH LRU(I)NNII(1) = 1 + PA(I) + PP(I)

WHERE:
PA = NUMBER OF NEW "P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LRU
PP = NUMBER OF NEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU

'BLII
NUMBER OF BASE LEVEL INVENTORY ITEMS PER LRU(I)
DLII(I) = 1 + PA(I) + PP(I) + SP(I)

WHERE:
PA =NUMBER OF NEW "P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LRU
PP = NUMBER OF NEW "P" CODED-CONSUMABLE ITEMS WITHIN THE-LRU
SP =NUMBER OF STANDARD (ALREADY STOCKED NSN) PARTS WITHIN THE LRU

WHICH WILL BE MANAGMFOR THE FIRST TIME AT BASES WHERE THIS
SYSTEM IS DEPLOYED.

Figure B.21' Cost of inventory management equation.



APPENDIX C - ACRONYMS

Note that acronyms of equation terms are defined in the LCCIM Glossary
contained in Volume II to this report rather than on this table.

AAF annual adjustment factor
ADJLCC adjusted life cycle cost
AFSC Air Force specialty code
ATE automatic test equip_ ment
CND cannot duplicate
DAIS Digital Avionics Information System
DOD Department of Defense
ECP engineering change proposal
FOM figure of merit
ID equipment identification number
IMA intermediate maintenance activity
LCC life cycle cost
LCCIM Life Cycle Cost Impact Model
LCCM Life Cycle Cost Model
LRU line replaceable unit
LSC logistics support cost
MFHBMA mean flight,hpurs between maintenance actions
MMH maintenance man-hours
MTBF mean time between failures
NRC nonrecurring cost
NRTS not reparable this station
CtS operation and support
PUP planned inventory usage period
RC recurring cost total
RCY recurring cost per year
R&D research and development
RDT&E research, development, test, and evaluation
R&M reliability and maintainability
SCALAR single value variables
SE support equipment
SRL) shop replaceable unit
MAP weapon sy;tem acquisition procc,,s
WUC work unit code
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